‘PROCEEDINGS 
of the HAWAIIAN 
ENTOMOLOGICAL 
SOCIETY for 1950 


VOL. XIV, No. 2 
MARCH, 1951 





OFFICERS FOR 1950 


a 2 ss ssscdabun oc achaan Raabe unten tetas: eR C. E. Pemberton 


Vice-Presidents Yoshinori Tanada 
D. Elmo Hardy 


Secretary-Treasurer R. H. Van Zwaluwenburg 


J. W. Balock 
D. Elmo Hardy 


IN is cs Sataians 5 Sheva ss sbpnsa peel pvescopt beanies Ras oni eles Saatootanen ns Socde ce sear C. E. Pemberton 
TERRES OF TOO OCLUIIIE 55565 oes cect eoatoaseassiors So bceieste ee at srerste renter ee J. S.-Rosa 


Additional Members of Executive Committee 


HONORARY MEMBERS 


D. T. Fullaway Harry S. Smith 

L, O. Howard" O. H. Swezey 
Guy A. K. Marshall P. H. Timberlake 
R. C. L. Perkins F. X. Williams 


1 Died May 1, 1950. 
MEMBERSHIP 1950 


Adachi, Marian Marlowe, R. H. 
Alicata, J. E. Marucci, P. E. 

Au, Stephen Matsuura, M. 
Balock, J. W. Messenger, P. S. 
Bess, Henry A. Mitchell, W. C. 
Blalock’ JOR, Mumford, E. P. 
iaaunk, D.D. Nakagawa, Susumu 
Bryan, E. H., Jr. ee 


Callan, E. McC. ine! ee 
ame Walter Nishida, Takiyuki 
Chilson, L. M. Nowell, W. R. 


Chong, Mabel Owen, R. P. 

Clagg, C. F. Pemberton, C. E. 
Clancy, D. W. Peterson, G. D., Jr. 
Davis, C. J. Rathburn, Francis 
Defibaugh, Betty Lou Ritchie, C. L. 
Doutt, R. L. Roan, C. C. 
Dresner, Edgar Rosa, J. S. 

Faxon, Richard Sakimura, K. 
Finney, G. L. Schmidt, C. T, 
Flitters, N. E. Schwabe, C. W. 
Ford, E. J., Jr. Sherman, John D. 
French, E. W. Sherman, Martin 
Hagen, K. S. Smith, Gordon L. 
Haramoto, F. H. Steiner, L. F. 
Hardy, D. Elmo Stone, W. E. 
Hinman, F. G. Stout, O. O. 
Holdaway, F. G. Suehiro, Amy 

Hu, Stephen M. K. Tanada, Yoshinori 
Inada, Constance Thomsen, Walter 
Ito, K. Tuthill, L. D. 
Jensen, D. D. Usinger, R. L. 
Joyce, C. R. van den Bosch, Robert 
Kamasaki, Hitoshi Van Zwaluwenburg, R. H. 
Keck, C. B. Waters, N. D. 
Krauss, N. L. H. Weber, P. W. 
Kumabe, Bunki Wellhouse, W. H. 
Lepesme, Pierre Wirth, W. W. 

Look, Wm. C. , Wolfenbarger, D. O. 
McBride, O. C. Yasuda, Charles 
Maehler, K. L. Zimmerman, E. C. 








im Sen eel 





PROCEEDINGS 


OF THE 


Hawaiian Entomological Society 





VoL. XIV, No. 2 For THE YEAR 1950 Marcu, 1951 





JANUARY 9, 1950 


The 529th meeting was held at the H.S.P.A. Experiment Station on 
Monday, January 9, at 2:00 p.m., with President Pemberton in the chair. 

Members present: Bess, Bonnet, Bryan, Clancy, Fullaway, Hardy, Inada, 
Keck, Look, Marucci, Newell, Pelot, Pemberton, Peterson, Rosa, Martin 
Sherman, Tanada, Thomsen, Tuthill, Van Zwaluwenburg and Weber. 

Visitors: T. C. Lawrence and W. C. Mitchell. 

Francis Rathburn was elected an associate member, and W. C, Mitchell 
was nominated for membership. Mr. Lawrence, en route to India to col- 
lect parasites of fruit flies, was introduced by Dr. Clancy. 


NOTES AND EXHIBITIONS 


PROTAETIA FUSCA (Herbst) —Mr. Peterson reported observations which 
indicate that this cetoniine beetle feeds both by day and by night. On 
mango blossoms, attention seems first to be directed to stamens and pistils; 
the individual flowers are sheared off at the juncture of calyx and pedun- 
cle. Considerable damage is done to blossoms of candle bush (Cassia 
alata) , the individual flowers being sheared from the bloom spike and 
the petals eaten. 


CONTROL OF EARTHWORMS—Mr. Keck reported success in killing earth- 
worms in lawns with applications of one-fourth of | per cent chlordane. 


LIMAX MAXIMUS L.—Mr. Pemberton exhibited a specimen of this slug, 
new to the Territory, collected December 20, 1949, by H. W. Brodie at 
the H.S.P.A. substation in upper Manoa Valley. It is a European species 
which is established in the eastern United States and on the Pacific Coast. 
Identification was confirmed by Dr. A. R. Mead. 


FEBRUARY 13, 1950 


The 530th meeting was held at the H.S.P.A. Experiment Station on 
Monday, February 13, at 2:00 p.m., with President Pemberton in the 
chair. 
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Members present: Balock, Bess, Chilson, Clancy, Finney, Fullaway, 
Haramoto, Hardy, Hinman, Marucci, Mitchell, Pelot, Pemberton, Peter- 
son, Ritchie, Rosa, Schwabe, Martin Sherman, G. L. Smith, H. S. Smith, 
Steiner, Swezey, Tanada, Thomsen, Tuthill, van den Bosch, Van Zwal- 
uwenburg and Weber. 


Visitors: Edgar Dresner, E. J. Ford, Jr., C. E. Graves, K. S. Hagen and 
D. L. Lindgren. 


W. C. Mitchell was elected a member of the Society, and the following 
were nominated for membership: E. J. Ford, Jr., K. S. Hagen and Dr. 
Edgar Dresner. 


NOTES AND EXHIBITIONS 


SPHAEROPHORIA SULPHURIPES (Thomson) —Dr. Swezey exhibited a spec- 
imen of this syrphid fly which matured from a green larva found, Decem- 
ber 24, on celery from California. ‘The larva pupated January 2, and the 
fly issued January 9. It was identified from specimens determined by 
P. H. Timberlake in the H.S.P.A. collection. The species is not established 
in Hawaii. 

RECENT DEVELOPMENTS IN FRUIT FLY WORK—Mr. Hagen told of the in- 
creased egg production obtained with Ceratitis and the two local species 
of Dacus, by improved nutrition. The addition of a yeast hydrolysate 
(under the trade name, MRT) shortened the preoviposition period of 
all these flies materially. However, it was difficult to get fertile eggs early 
in the flies’ life, due, it is thought, to immaturity of the males. Addition 
of protein to the diet is essential for egg production, for when honey- 
water mixture alone is fed, no eggs are laid. 

Mr. Steiner spoke of the progress made in lures for Dacus dorsalis. 
Methyleugenol has proved to be most attractive to male dorsalis, and, 
because the flies actually feed on this chemical, it is possible to poison 
large numbers of males by mixing methyleugenol with a slurry of para- 
thion. By killing large numbers of males in this way, the percentage of 
female dorsalis taken in fermenting-bait traps in the vicinity rose from 
about 62 per cent, to over 90 per cent in a recent experiment. He also 
told of a male dorsalis which had ridden for some 20 miles on the outside 
of the windshield of an automobile at speeds ranging from 20 to 70 miles 
an hour. 

Mr. Finney said that both Dacus cucurbitae and D. dorsalis oviposit 
readily in punctured, raw Irish potatoes. The typical quick-healing 
property of potatoes caused a “‘corking-over” of the egg cavity, sealing 
out the very low percentage of hatching larvae. This encysting of the 
eggs did not occur in potatoes boiled for 1 minute and punctured with 
a needle. However, no hatching was observed in the latter case, although 
the eggs were immersed in the juices of the potato. Eggs have been ob- 
served to hatch when submerged in other liquid media. One pocket of 
eggs was removed on the 5th day; one egg hatched within a few hours, 
the others turned dark but failed to hatch. Kona pumpkin, cut into sec- 
tions, proved to be an excellent medium for culturing D. cucurbitae. 
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The new “Opius No. 5” from India, oviposits readily in maggots develop- 
ing in these pumpkins. 


MoTH EGGS ON PLANE—Mr. Pemberton reported that an instrument 
attached to the outside of an airplane in flight between British Samoa 
and Tonga was recently found to have on it eggs of what was probably 
Spodoptera mauritia (Boisduval). These eggs later hatched, according 
to Dr. L. J. Dumbleton, who reported the incident. Dr. Ritchie com- 
mented that within the past year many cases were reported of moth eggs 
attached to airplanes based at Miami, Fla., but that comparatively few 
of them hatched. He added that within the past year regular quarantine 
inspection of arriving planes has been inaugurated in New Zealand. 

CAENIS NIGROPUNCTATA Klapalek—A note from Mr. Zimmerman re- 
ports that Dr. D. E. Kimmins of the British Museum has studied speci- 
mens of the mayfly first found on Oahu in 1944, and has identified it as 
this species. Described from Java (Mt. Mus. Hamburg, 22:105, 1905), it 
is known also from Sumatra, Bali and the Philippines. Ulmer (Arkiv. 
Hydrobiol., Suppl. 16:520 & 635, figs. 86-88. 322-329, 1939) gives illus- 
trated descriptions of nymphs and adults. Records of this species in 
Hawaii can be found in these “PRocEEDINGs” (12:228, 1945; 12:465, 1946; 
13:332, 1949). 


MARCH 13, 1950 


The 531st meeting was held at the H.S.P.A. Experiment Station on 
Monday, March 13, at 2:00 p.m., with President Pemberton in the chair. 

Members present: Balock, Bess, Bonnet, Clancy, Dresner, Finney, Ford, 
Fullaway, Hagen, Haramoto, Hardy, Inada, Keck, Lewis, Look, Marucci, 
Mitchell, Newell, Nihei, Pelot, Pemberton, Peterson, Rathburn, Ritchie, 
Schwabe, Martin Sherman, Swezey, Tanada, Thomsen, Tuthill, van den 
Bosch, Van Zwaluwenburg and Weber. 


Visitors: D, L. Lindgren and Charles Yasuda. 


Elected to membership in the Society were Dr. Edgar Dresner, Everett 
J. Ford, Jr., and Kenneth S. Hagen. Charles Yasuda was nominated for 
associate membership. 


NOTES AND EXHIBITIONS 


PARECTOPA HIBISCELLA (Swezey) —Mr. Look exhibited hibiscus leaves 
severely damaged by this tineid leafminer, which was identified by Dr. 
Swezey. The damage was first noted on March 7, at the Ala Moana quar- 
antine station, but apparently had been going on for some time. This 
insect was first bred from hibiscus by Dr. Swezey in 1911, and was de- 
scribed as a species of Gracilaria (‘‘PRocEEDINGS,” 2:279, 1913). Three 
eulophid parasites were bred by Mr. Look from the Ala Moana material; 
they were identified by Mr. Fullaway as Pseudopheliminus vagans Tim- 
berlake, Achrysocharis fullawayi (Crawford) and (a male) Diaulinus sp. 


Dr. Swezey commented on Pseudopheliminus vagans. Described from 
Oahu, Kauai, Maui and Nihoa (Bishop Mus. Bull. 31:37-41, fig. 5, 1926), 
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it was later found on Molokai also. It has been reared from the follow- 
ing lepidopterous hosts: 


Parectopa marginestrigata (Walsingham) in Sida cordifolia 
Parectopa hauicola (Swezey) in Hibiscus tiliaceus 

Parectopa naenaeiella Swezey in Dubautia laxa 

Cremastobombycia lantanella Busck in Lantana camara 

Swezeyula lonicerae Zimmerman and Bradley in Lonicera japonica 


as well as from Parectopa hibiscella. Although Timberlake considered it 
to be an immigrant species, so far it is known only from the Hawaiian 
Islands. 


APANTELES BEDELLIAE Viereck—Dr. Swezey reported rearing this bra- 
conid parasite from Bedellia orchilella Walsingham, a leafminer in Ipo- 
moea tuberculata, growing as a roadside weed in the Waianae district, 
February 20. The leafminer was scarce there, as though it were under 
control. The same parasite, identified by Mr. Fullaway, was bred recently 
by Dr. Swezey from Parectopa hauicola (Swezey). Mr. Pemberton re- 
ported finding A. bedelliae at Molokai airport, February 23, 1950, a new 
island record. Large numbers of adults and cocoons of this parasite were 
seen there on Ipomoea tuberculata infested with leafminers. The para- 
site, introduced from Kansas by Mr. Krauss in 1945, was liberated on 
the main islands of this group, including Molokai. Inspectors of the 
Board of Agriculture & Forestry earlier reported its establishment on 
Kauai. 


Dacus porsaLis Hendel—Mr. Maehler submitted the following new host 
fruit records for the oriental fruit fly: 


Diospyros ferrea. The native persimmon, or “lama,” near Kanaio, Hawaii, No- 
vember 15, was observed to have many fly stings, and both sexes of dorsalis 
were seen on the foliage; no puparia were recovered. However, on February 24, 
C. J. Davis obtained one adult fly from fruit collected at Puuwaawaa, North 
Kona (1,900-2,000 ft.). 

Feijoa sellowiana. Fruit collected November 7 at Kula, Maui (4,000 ft.) yielded 
104 puparia from which emerged 1 male D. dorsalis, 2 Opius longicaudatus 
(Ashmead) and 25 Ceratitis capitata (Wiedemann). 

Juglans hindsii. ‘Ten puparia obtained from fruit, Kula, Maui (3,500 ft.), Novem- 
ber 8. Issued: 2 male D. dorsalis, 1 D. cucurbitae Coquillett and 3 C. capitata. 

Passiflora mollissima. C. J. Davis recovered D. dorsalis from this fruit collected 
September 8 near Keanakolu, Hawaii. 

Santalum paniculatum. Mr. Davis obtained 28 D. dorsallis and 2 C. capitata from 
native sandalwood, Puuwaawaa, Hawaii, July 30. 

Vaccinium reticulatum. Reported by Mr. Davis as a new host for D. dorsalis and 
a new altitude record; ohelo berries collected at 6,200 ft. on Mauna Loa truck 
trail, February 9, yielded 4 puparia and 1 adult female. 

Wikstroemia phillyreaefolia. Mr. Davis recovered 6 male and 6 female D. dorsalis 
and 2 parasites from this native fruit. 

Wikstroemia uva-ursi. Four puparia of D. dorsalis were obtained from this fruit 
February 3, Kakauloa, east Maui, and yielded 2 male and 2 female D. dorsalis. 


ERIOSOMA LANIGERA (Hausmann) —Miss Pelot reported that Dr. Bess 
recently collected the wooly apple aphid on apple at Waiakoa, Maui. 
This is a new local record, the species having been known previously 
only from the island of Hawaii. 
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CoMPERIA FALSICORNIS (Gomes) —Mr. Keck reported that specimens of 
this encyrtid, identified by Mr. Pemberton, were taken recently at Pearl 
Harbor. It is a parasite of the eggs of the cockroach, Supella supellec- 
, tilium (Serville) , and this is the first evidence of its occurrence locally so 
far from Honolulu. 


CRYPTOTERMES BREVIS (Walker) —Mr. Keck reported that a large 34- 
inch board, heavily infested by the drywood termite, was put in cold 
storage at 0° F. for 24 hours. Examination 48 hours after removal from 
the cold chamber showed all the termites to have been killed. 


SALMONELLA spp.—Dr. Bonnet reported that a recent survey on Oahu 
by the Board of Health revealed the presence on house flies of three 
species of Salmonella, a bacterium commonly causing enterititis in man. 


NEW SPIDER RECORDS—Dr. Hardy reported that two species of spiders 
recently collected on Oahu, prove to be new to the Territory. Identified 
by Dr. W. J. Gertsch, they are, Menemerus bivittatus (Dufour) (family 
Attidae) and Scytodes fusca Walckenaer (family Scytodidae) . 


ACHAEA JANATA (L.) —Dr. Sherman spoke of the abundance, on Feb- 
ruary 16, of larvae of this phalaenid moth at Waimanalo, Oahu. From 
a feeding area of Ricinus the larvae had apparently moved into the vil- 
lage, where they were feeding on Pedilanthus tithymaloides (slipper 
flower), Philippine pole beans, roses, croton (heavy feeding), sweet 
potato, chile pepper, daikon and Poinsettia (voracious feeding). Other 
members spoke of the present, widespread abundance of Achaea in all 
parts of Oahu and on Molokai. 


Dr. Bess commented on features of a recent trip. On Molokai numerous 
adults of Dirhinus sp. were seen on Pithecellobium and feeding on blos- 
soms of Nicotiana glauca. On Maui an abundance of adult Opius longi- 
caudatus (Ashmead) was noted. On Hawaii the warble fly, Hypoderma 
lineatum (De Villers) , appears to have increased in recent years at 3,000 
ft. elevation; it seems to be absent near sea-level. He remarked on the 
abundance of the introduced cactus mealybug, Dactylopius opuntiae 
(Cockerell) , at Waimea, Hawaii, and with it the unwelcome presence in 
large numbers of Cryptolaemus. 

Mr. Pemberton commented on the dearth of weeds and of Scolia adults 
on sugar plantations where 2,4-D is used in weed control. Mr. Thomsen 
reported that a survey in March 1949 showed American foul brood 
present on Molokai in 42 per cent of the colonies inspected. 


APRIL 10, 1950 


The 532nd meeting was held at the H.S.P.A. Experiment Station on 
Monday, April 10, at 2:00 p.m., with Vice-president ‘Tanada in the chair. 
Members present: Balock, Bess, Bonnet, Chilson, Dresner, Finney, 
Ford, Fullaway, Hagen, Haramoto, Hardy, Inada, Keck, Look, Marucci, 
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Mitchell, Nihei, Pelot, Rathburn, Rosa, Sakimura, Schwabe, Martin Sher- 
man, Swezey, Tanada, Thomsen, Tuthill, van den Bosch, Van Zwalu- 
wenburg, Weber and Yasuda. 

Visitors: M. A. Kubota and D. L. Lindgren. 

Charles Yasuda was elected an associate member. 


NOTES AND EXHIBITIONS 


PARECTOPA HAUICOLA (Swezey) —Dr. Swezey exhibited a large leaf of 
hau (Hibiscus tiliaceus) with an unusually large number of mines (56) 
of various sizes, made by this tineid. In most localities visited lately this 
leafminer is scarce. This heavy infestation was found at Punaluu, Oahu, 
on April 2. 


STEPHANODERES MACULICOLLIS (Sharp) —Dr. Swezey showed specimens 
of a small scolytid beetle reared abundantly from dead twigs of Acacia 
spadicigera brought in by Dr. H. L. Lyon from Foster Garden, Honolulu, 
April 6. At first it was thought to differ from the species known here. 
However, on later examination it was found to agree with specimens 
determined by Dr. Karl E. Schedl as Stephanoderes maculicollis, a com- 
mon insect in Hawaii. 


CALLIPHORID FLIES IN wooL—Dr. Hardy reported that Phormia regina 
(Meigen) and Phaenicia sericata (Meigen) had been bred from soiled 
wool brought from Hawaii by Dr. Bess last month. 


BRONTISPA CHALYBEIPENNIS (Zacher) —Dr. Hardy said that H. S. Barber 
of the U.S. National Museum had written him that he considers the 
chrysomelid beetle, Brontispa namorikia Maulik, to be a synonym of 
B. chalybeipennis. 


PARASITES OF BEET WEBWORM—Dr. Hardy reported that adults bred 
from webworms on beet foliage were recently identified by H. W. Capps 
as Phlyctaenia sp., and that parasites bred from this material were iden- 
tified by B. D. Burks as the ichneumonids, Zaleptopygus flavo-orbitalis 
(Cameron) and Charops sp. (infesta group). The generic name Charops 
Holmgren should, according to H. K. Townes, be used instead of its 
more familiar synonym, Casinaria Holmgren. 


‘TELEONEMIA SCRUPULOSA Stal—Mr. Fullaway reported seeing complete 
defoliation of ornamental lantana (Lantana montevidensis) by this tin- 
gid at Kalihi, Honolulu, on March 21. The next day he saw this same 
insect breeding on cocklebur (Xanthium) at Kahuku. These observa- 
tions are believed to be previously unrecorded. 


RussELLIA sp.—Mr. Fullaway stated that two rare braconids taken in 
August, 1947 in a light trap operated by the H.S.P.A. Experiment Station 
at Iroquois Point, Oahu, have been identified by C. F. W. Muesebeck 
as belonging to a new genus, Russellia Muesebeck. A description of the 
genus, based on two other species from West Virginia, Texas and Ari- 
zona, was recently published (Proc. Ent. Soc. Washington, 52:78, 1950) . 
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EUMENES CAMPANIFORMIS (F.)—Mr. Thomsen reported observing this 
immigrant wasp at Kaunakakai, Molokai, on January 13, 1950. First 
found on Oahu in October, 1944, this species was not known until now 
to occur on any of the other islands. 


AEDES ALBoPicTUs (Skuse)—Mr. Marucci reported the unusual be- 
haviour of a female mosquito of this species. It was feeding on a rose 
apple fruit (Eugenia jambos) , and in spite of the preferred inducement 
of a finger, could not be diverted from the fruit, on which it continued 
to feed until fully engorged. 


Opius PERSULCATUS (Silvestri) !—Dr. van den Bosch reported that this 
braconid was recovered from Dacus dorsalis Hendel collected on Lanai, 
February 22, 1950. This recovery is of special interest because there have 
been no liberations of this parasite on Lanai; it demonstrates the ability 
of certain insects to move from island to island unaided by man. Collec- 
tions on Maui and Hawaii in late February and early March reveal an 
increase in spread and abundance of this parasite; this has been espe- 
cially rapid on Hawaii. 


VANDUZEA SEGMENTATA (Fowler) —Mr. ‘Tanada reported this membracid 
breeding on pigeon pea (Cajanus indicus) , subterranean clover (Trifo- 
lium subterraneum) and alfalfa (Medicago sativa) at the University of 
Hawaii campus, Honolulu. Messrs. Van Zwaluwenburg and Rosa said 
they had seen this insect in all stages on Pluchea indica and on Bidens 
pilosa in the Ewa coral plain region. 


PHYLLOCOPTRUTA OLEIVoRUS (Ashmead) —Mr. Tanada said that the 
citrus rust mite was collected on citrus at Poamoho, Oahu, November 
30, 1949; it was identified by H. H. Keifer. The mite attacks young foliage 
near the growing point, and causes distortion. The species was known 
from Hawaii, but this is its first record from Oahu. 


AceRIA Ficus (Cotte)—Mr. Tanada reported that this eriophyid mite, 
identified by H. H. Keifer, was first found on October 5, 1949, infesting 
young leaves of edible fig at Poamoho, Oahu. This is a new mite record 
for the Territory. 


ANACAMPTODES FRAGILARIA (Grossbeck) —Mr. Tanada reported feeding 
by this geometrid on young foliage of litchi (Litchi chinensis) and maca- 
damia (Macadamia ternifolia) at Poamoho during the past two months. 
Larvae were reared to adults on both hosts. 


ENTOMOGENOUS FUNGI—Mr. ‘Tanada reported that on April 5 he found 
some dead flies attached to foliage in a gulch near Poamoho, which were 
covered with fungal growth. The flies were Homoneura hawaiiensis 
(Grimshaw) (identified by Dr. Hardy), Dacus dorsalis Hendel and 
Eutreta xanthochaeta Aldrich. 

Mr. Weber told of a fungus attacking purple scale, Lepidosaphes beckii 
(Newman) , on orange at Wailua, Kauai, in February. ‘This was identified 
by Dr. E. A. Steinhaus as Mytophagus sp., probably ucranicus (Wize) , a 


1 The identity of this insect is at present in doubt. 
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species being studied in Florida to determine its value against scales on 
citrus. It is known from the Ukraine, Canada, Bermuda and the United 
States. 


MAY 8, 1950 


The 533rd meeting was held at the H.S.P.A. Experiment Station on 
Monday, May 8, at 2:00 p.m., with President Pemberton in the chair. 

Members present: Dresner, Finney, Ford, Fullaway, Hagen, Haramoto, 
Inada, Keck, Marucci, Mitchell, Newell, Pelot, Pemberton, Peterson, 
Rathburn, Sakimura, Martin Sherman, Swezey, Tanada, Thomsen, Tut- 
hill, van den Bosch, Van Zwaluwenburg, Weber and Yasuda. 


Visitor: George Angalet. 
Mr. Angalet, en route to Siam to collect parasites of fruit flies, was 
introduced by Dr. Dresner. 


Dr. Pierre Lepesme of the Paris Museum was nominated for correspond- 
ing membership. 


NOTES AND EXHIBITIONS 


CoccoTryPEs PYGMAEUS (Erichson) —Dr. Swezey exhibited specimens of 
this scolytid beetle, 100 of which issued from 17 seeds of red palm, Dic- 
tyosperma alba, collected April 15 by Dr. H. L. Lyon at Foster Garden. 
This is a new host record for this beetle here. It was earlier known from 
various other palms and from stored almonds (‘“PROCEEDINGs,” 9:202, 
1936) . 


CyLas ForMIcariUs F.—Mr. Hagen reported finding adults of this weevil 
abundant near the blow-hole on windward Oahu on beach morning- 
glory; 25 were collected in half an hour. Adults of Anthicus oceanicus 
Laferté also were present. 


PROCECIDOCHARES UTILIS Stone—Mr. Pemberton told of the extent to 
which this tephritid fly was observed to be controlling pamakani (Eupa- 
torium glandulosum) at Ulupalakua ranch, Maui, on April 28. The 
ranch occupies about 65,000 acres, of which 25,000 are covered by pama- 
kani. This weed pest is not eaten by stock, and available grazing land 
is greatly depleted. Areas have been so densely covered that it was im- 
possible to ride into them on horseback; however, during the past year 
the fly has made such headway that the weed appears to be dying out 
over large areas, which are again accessible on horseback. The ranch is 
engaged in restoring these areas by sowing grass seed. During the past 
several months everything that will grow is green from abundant rains. 
In spite of this, there are great brown areas of dead pamakani foliage 
on the mountainside. It was impossible to find a single pamakani plant 
not heavily attacked by the fly. 

Dr. Swezey, in an illustrated talk, discussed some of the native moths 
and beetles which affect Hawaiian forests. 
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JUNE 13, 1950 


The 534th meeting was held at the H.S.P.A. Experiment Station on 
Monday, June 13, at 2:00 p.m., with Vice-president ‘Tanada in the chair. 

Members present: Bess, Bonnet, Chilson, Dresner, Finney, Hagen, 
Haramoto, Hardy, Hu, Keck, Marucci, Mitchell, Newell, Pelot, Rosa, 
Martin Sherman, H. S. Smith, Steiner, Swezey, Tanada, Thomsen, Tuthill, 
van den Bosch, Van Zwaluwenburg, Weber and Yasuda. 

Visitors: Miss Marian Adachi, G. A. Barker, Dr. G. S. Fraenkel, Han- 
yoshi Okawa, Hitoshi Kamasaki, M. A. Kubota and Dr. C. C. Roan. 

Dr. Pierre Lepesme was elected a corresponding member; Marian 
Adachi and Hitoshi Kamasaki were nominated for membership. 


PAPER 


Dr. Swezey presented his paper entitled, “Tinea despecta Meyrick, a 
hitherto unrecorded case-moth in Hawaii (Lepidoptera: Tineidae) .” 


NOTES AND EXHIBITIONS 


FRUIT FLY PARASITES RELEASED ON GUAM—Mr. Weber said that the fol- 
lowing parasites of fruit flies sent from Hawaii, were liberated on May 6, 
1950, at Adelupe, Guam, by M. M. Ross of the U.S. Bureau of Ento- 
mology & Plant Quarantine: Opius persulcatus (Silvestri), O. longicau- 
datus (Ashmead), O. incisi Silvestri (both the Malayan and Indian 
strains) , the “Opius No. 5” from India which attacks Dacus cucurbitae 
Coquillett, and Dirhinus giffardii Silvestri. The two first-named had been 
released on Guam earlier, in December, 1949. 


BaMBoo 1NsEcTs—Mr. Weber reported that several varieties of bamboo 
being tested for resistance to insect attack at the Board of Agriculture 
in Honolulu, were found to be infested by Dinoderus minutus (F.), a 
bostrichid beetle hitherto recorded here only in imported articles of 
bamboo and rattan; apparently this beetle is well established. A live speci- 
men of a cerambycid, Chlorophorus annulatus (F.}, was also found in 
one culm, and other bamboo pieces showed evidence of its work. 


CONODERUS (HETERODERES) CAIRNSENSIS (Blackburn) —For Mr. Pember- 
ton four specimens of this elaterid beetle, identified by Mr. Van Zwalu- 
wenburg, were exhibited. They were taken in a light trap at Waialua, 
Oahu, by Itaka Kozawa of the Waialua Agricultural Co. staff, the first 
on May 24, 1950, and others on May 28 and June 5. This insect is new 
to the Territory. It was described from Queensland (Trans. Royal Soc. 
So. Australia, 17:296, 1893) where it is sometimes abundant in sugar 
cane fields, but does no damage; it is believed to be predaceous. All three 
species of Conoderus now known in Hawaii are immigrants from Aus- 
tralia. 


PLATYCOCCUS TYLOCEPHALUS Stickney—This interesting scale, Miss Pelot 
reported, was collected by Dr. Tuthill on Pritchardia palm on the Wai- 
kane trail, Oahu, in March. According to Zimmerman (‘Insects of Ha- 
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waii,” 5:434-436, 1948) this scale has been found only once before this, 
on a single Pritchardia palm on this same trail. 


LAPHYGMA EXEMPTA (Walker) —Dr. Bess reported on an outbreak of 
the nutgrass armyworm on Molokai, seen on May 5. Several hundred 
acres of range land of the Molokai Ranch Co. near sea-level between 
Kaunakakai and Kamalo were affected; earlier, about March I, a similar 
outbreak had been reported some miles to the east, at Pukoo. Dr. Bess 
saw no larvae in the latter area, but it is possible that the May outbreak 
was caused by progeny of the earlier one. Near Kaunakakai thousands 
of large Laphygma larvae were crossing the highway, and were massed 
along the roadside. Several adults of the tachinid, Chaetogaedia monticola 
(Bigot) were seen ovipositing in the vicinity of larvae, but none of the 
caterpillars inspected contained parasites. Larvae brought to Honolulu 
later produced 14 Chaetogaedia adults, 1 Eucelatoria armigera (Coquil- 
lett) and 2 Meteorus laphygmae Viereck, a total parasitism of only 17 
per cent. No evidence of disease was found in spite of the crowded popu- 
lation. A strip 75 to 100 feet wide, next to the infested paddocks, was 
sprayed with DDT at the rate of 4 lbs. of 50 per cent wettable DDT 
per 100 gallons. This was to eliminate the larvae present, and to lay 
down a residual protection sufficient to kill any that might later migrate 
into the strip; according to later reports this treatment was successful. 
The rearing of Meteorus from Molokai material is a new island record. 

Mr. Van Zwaluwenburg said he saw an outbreak of the same army- 
worm on Bermuda grass at Mapulehu, Molokai, on June 7. Its prompt 
control seemed certain because of the great numbers of Apanteles mar- 
giniventris Cresson which were present in all stages. Numerous Polistes 
wasps were actively engaged in butchering Laphygma larvae; several 
cocoons of Meteorus also were seen. 


VANDUZEA SEGMENTATA (Fowler) —Miss Inada reported this membracid 
in great numbers and in all stages on cup-of-gold (Solandra guttata) , 
Cassia bicapularis, Emilia sonchifolia and Bidens pilosa, in Manoa Valley. 


A CASE OF APPARENT HUMAN MYIASIS—Dr. Hardy presented the follow- 
ing: A sample of a very foul smelling, purulent fluid containing fly larvae 
and adults was sent to my laboratory on April 17, 1950, from Queen’s 
Hospital with a request for an identification of the insects therein. The 
information accompanying the sample stated that it had been aspirated 
from the thoracic cavity of a patient in the hospital. Eight or ten dead 
specimens of adult Phoridae were taken off the surface of the fluid. These 
were partially decomposed and appeared to have been in the liquid for 
twenty-four hours or more. About a dozen larvae in all stages of develop- 
ment were also taken from the sample, some larvae were still living but 
most were dead. The adult specimens were identified tentatively as 
Megaselia scalaris (Loew) but the larvae could not be determined with- 
out comparative material. ‘The specimens were sent to Dr. W. W. Wirth 
at the U.S. National Museum who reported that “both the larvae and 
adults appear to be Megaselia scalaris (Loew) .” 
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I investigated the case and the following is a brief resumé of the med- 
ical history: The patient was a Filipino man who had been operated on 
about a year before for some sort of a chest or lung condition. The details 
of this earlier operation were not given in the case history. Since this 
operation the patient had suffered from chest and back pains, headaches, 
dizziness and nausea. He was admitted to Queen’s Hospital the 2nd of 
April and on the 4th of April it was discovered that the site of the old 
operation was swollen and discolored. A thoracentesis was performed the 
5th of April and two quarts of pussy fluid was drained off (no maggots 
were seen at this time). The wound was examined frequently following 
the recovery of these specimens but no evidence of them was found. No 
more specimens were recovered in the subsequent exudation from the 
wound. 


The nurses in attendance claim that the operation site was kept cov- 
ered and protected at all times and that it would have been impossible 
for a fly to have oviposited near the wound. They also said that the 
sample bottle was kept tightly stoppled and that the flies should not 
have been able to enter the fluid after it had been drawn from the man’s 
body. I strongly suspect that the adult flies did, however, gain access 
to the fluid after it had passed from the aspirator tube. The malodorous 
liquid would have been highly attractive to Megaselia. It is not probable 
that the larvae were developing inside the pus in the thoracic cavity. 
They would not be able to survive in the liquid itself but probably were 
infesting the tissue around the site of the wound. The live specimens 
of larvae which I recovered from the fluid soon died and did not com- 
plete their development; ail of the specimens present were evidently 
drowned in the liquid. 


JULY 10, 1950 


The 535th meeting was held at the H.S.P.A. Experiment Station on 
Monday, July 10, at 2:00 p.m., with President Pemberton in the chair. 


Members present: Adachi, Balock, Bess, Bianchi, Bonnet, Bryan, 
Clancy, Dresner, Finney, Ford, Hagen, Hardy, Hu, Ito, Keck, Look, 
Marucci, Nihei, Pelot, Pemberton, Rosa, Sakimura, H. S. Smith, Steiner, 
Swezey, van den Bosch and Weber. 

Visitors: Dr. F. C. Bishopp, Dr. Walter Ebeling, A. J. Flebut, Dr. G. S. 
Fraenkel, Dr. P. S. Messenger, Dr. C. C. Roan and L. S. Schoening. 


Miss Adachi was elected a member of the Society; Dr. C. C. Roan was 
nominated for membership. 


PAPER 


Dr. Swezey presented his paper: ““The seed corn maggot, Hylemyia cili- 
crura (Rondani), from the silversword plant (Diptera: Anthomyiidae) .” 
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NOTES AND EXHIBITIONS 


ARGIOPE AVARA Thorell—Dr. Bess reported that this spider, identified 
by Dr. W. J. Gertsch, was conspicuously abundant in March in the Kona, 
Waimea and Kohala areas of Hawaii. It was especially numerous on 
cactus on the Parker ranch, where as many as 6 or 8 females with their 
egg sacs were seen on individual plants. The species is recorded from 
Squally Island (Bismarck Archipelago) , the Hawaiian Islands, California 
and Arizona. Of 16 egg sacs collected on March 2, 10 contained larvae 
of an ichneumonid later identified by B. D. Burks as Tromatobia rufo- 
pectus (Cresson) ; 78 cocoons of this parasite were obtained from 10 egg 
sacs. The maximum number of Tromatobia from a single egg sac was 14, 
and the minimum, 4. Two unparasitized egg sacs produced 946 and 685 
young spiders, whereas only 285 hatched from a sac containing 6 Troma- 
tobia; this suggests a destruction of close to two-thirds of the eggs. Of the 
78 Tromatobia cocoons, 48 were parasitized by the eulophid, Pleurotropis 
wilderi (Howard). One sac produced a specimen of the mymarid, Ana- 
grus armatus var. nigriventris Girault (both these identifications were 
made by A. B. Gahan). 


ARGIOPE APPENSA Walckenaer—Dr. Hardy reported that this spider, a 
species new to these Islands, was taken some months ago in Honolulu, 
and identified by Dr. Gertsch. According to F. C. Denison, it has been 
known for about three years in the vicinity of Waipio, Oahu. It occurs 
elsewhere in Java, Celebes, the Moluccas and the New Hebrides. Mr. 


Van Zwaluwenburg recently bred Tromatobia rufopectus (Cresson) from 
its egg sacs. 


LATRODECTUS GEOMETRICUS Koch—Dr. Hardy reported on a melanistic 
phase of the false black widow spider. A female specimen which ap- 
peared to be a typical L. mactans (F.) but which produced an egg case 
characteristic of geometricus, was turned over, with her eggs, to Dr. 
Hardy, to see if the progeny showed eviderice of hybridization. After the 
eggs had hatched the female was sent to Dr. Gertsch; he identified it as 
L. geometricus, and commented as follows: “Perhaps it is not generally 
known that black individuals are not too rare in the species. In certain 
parts of the world, for instance in South Africa, completely black indi- 
viduals are quite common. The small wavy, white lines on the dorsum 
of the abdomen are rarely, if ever, seen in mactans. . . . Incidentally, it is 
quite possible that there could be hybridization between any of the 
species of Latrodectus inasmuch as few real differences of consequence 
distinguish the species from each other. . . . In the case of geometricus, 
however, the differences are somewhat more prominent than in the other 
species.” 


CEROCEPHALA AQUILA (Girault)—Mr. Weber reported this pteromalid, 
new to the Territory, found associated with, and probably parasitic upon, 
the bostrichid, Dinoderus minutus (F.), in culms of dry bamboo at the 
Board of Agriculture nursery, Honolulu, June 7, 1950. The insect was 
identified by A. B. Gahan. Described from beetle-infested twigs from 
Brisbane, Australia (Ins. Insc. Men., 8:143, 1920), it is known also from 
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Fiji, the Philippines, Cuba, and in bamboo imported from Mexico. The 
genus was recently reviewed by Gahan (Proc. U. S. Nat. Mus., 96:357-363, 
1946) . 


ERIOPHYES SHELDONI Ewing—Attention was called to the citrus bud 
mite, overlooked in these ‘““PRocEEDINGS” until now. According to A. M. 
Boyce (Journ. Econ. Ent., 34:746, 1941), specimens collected by Dr. 
Holdaway in Honolulu in 1939 on mandarin orange were identified as 
a variation of this species by H. H. Keifer. The species was described 
from California (Proc. Ent. Soc. Washington, 39:193, 1937) on lemon, 
a plant sometimes severely affected by it. 


NEOCLYTARLUS EUPHORBIAE Bridwell—Mr. Ford presented notes on this 
plagythmysine beetle. The species was described (‘PRocEEDINGs,” 4:314, 
1919) from a long series of both sexes bred from Euphorbia multiformis 
on the Ewa coral plain, Oahu. In 1922 and again in 1926, Dr. Swezey 
collected additional specimens. Although the area suitable for this Eu- 
phorbia is probably considerably smaller than it was 30 years ago, the 
plant can still be found quite commonly in parts of the coral plain. Due 
probably to nutritional causes, E. multiformis is today thriving. perhaps 
even better than in 1919; for example, a plant in the partial shade of 
a kiawe tree (Prosopis) was found which measured five and one-half 
feet in height, as compared with Bridwell’s maximum of three feet. 
Neoclytarlus euphorbiae prefers to oviposit soon after the plant has died, 


but must compete with other cerambycids, among them, Lagocheirus 
obsoletus (Thomson) and Prosoplus bankii (F.). The last-named is 
common on the coral plain, but was not found by Mr. Ford associated 
with Euphorbia. Between May 5 and July 2, 1950, 56 dead Euphorbia 
plants, in varying stages of decay, were examined. The following insects 
were found: 


7 Neoclytarlus euphorbiae 
1 Lagocheirus obsoletus (pupa) 
3 Exillis lepidus (Jordan) 
8 Stephanoderes maculicollis (Sharp) 
4 Hypothenemus sp. 
Sybra alternans (Wiedemann) (numerous larvae and adults) 


Of these 56 plants, 20 showed old borings and exit holes of E. euphorbiae; 
2 contained living adults of that beetle; and 34 contained the immigrant, 
Sybra alternans, which seems to prefer the host plant thoroughly dried, 
and therefore does not interfere with N. euwphorbiae which prefers the 
host in a moister condition. In conclusion, Euphorbia multiformis is still 
a common and thriving plant on the Ewa coral plain. Neoclytarlus eu- 
phorbiae is a common endemic lowland species which may be collected 
at any time of year; as its food plant, E. multiformis, increases, so does 
the beetle. 


Dr. F. C. Bishopp extended greetings to the Society from the ento- 
mologists in Washington, and from the Washington Entomological So- 
ciety. He addressed the members briefly and spoke of his interest in the 
entomological work being done in Hawaii. 
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AUGUST 14, 1950 


The 536th meeting was held at the H.S.P.A. Experiment Station on 
Monday, August 14, at 2:00 p.m., with President Pemberton in the chair. 

Members present: Adachi, Bess, Bianchi, Bonnet, Bryan, Carter, Clancy, 
Dresner, Finney, Ford, Hagen, Haramoto, Hinman, Hu, Kamasaki, Keck, 
Look, Marucci, Mitchell, Newell, Nihei, Pelot, Pemberton, Rathburn, 
Rosa, Schmidt, Martin Sherman, Steiner, Swezey, Thomsen, van den 
Bosch and Van Zwaluwenburg. 

Visitors: Hamiyoshi Ikawa and Dr. P. S. Messenger. 

Hitoshi Kamasaki and Dr. C. C. Roan were elected to membership. 
Proposed for membership in the Society were Susumu Nakagawa of Hilo, 
and Dr. P. S. Messenger. 

All preliminaries prescribed by the Constitution having been complied 
with, it was formally voted to eliminate all forms of membership in the 
Society except active and honorary membership. 

Dr. Hardy was appointed Vice-president by the Executive Committee, 
to fill the vacancy caused by the prolonged absence of Mr. Tanada from 
the Territory. 


NOTES AND EXHIBITIONS 


APIARY INSPECTION—Mr. Thomsen stated that three apiaries on Hawaii 
examined for disease in July were found to be infected with American 


foul brood. Seven of 10 colonies at Spencer Park (near Kawaihae) were 
found infected; 4 of 6, at an apiary 3 miles south of Kawaihae; and 2 of 8, 
at Kawaihae. In all, 24 colonies were examined, of which 13, or 54 per 
cent, had American foul brood. 


CosMOLYCE BOETICA (L.) —Mr. Van Zwaluwenburg reared this lycaenid 
butterfly from gorse (Ulex europaeus) collected at Olinda, Maui, July 27. 
The caterpillars were fairly common, and fed on the blossoms. 


METIOCHE VITTATICOLLIs Stal—Mr. Van Zwaluwenburg reported finding 
this immigrant cricket in a meadow at Olinda, Maui, July 27. This is a 
new island record. 

Mr. Keck remarked on the apparent scarcity of Pheidole ants at Pearl 
Harbor. Dr. Carter said that in areas adapted to Solenopsis, Pheidole 
cannot successfully compete with the fire ant. Mr. Pemberton remarked 
that the Argentine ant has not seriously hampered biological control of 
mealybugs on sugar cane, even in fields where the ant is numerous. Mealy- 
bugs are more numerous in /ridomyrmex-infested cane fields, than where 
this ant is absent, but are not injuriously abundant. 


SEPTEMBER 1], 1950 


The 537th meeting was held at the H.S.P.A. Experiment Station on 
Monday, September 11, at 2:00 p.m., with Vice-president Hardy in the 
chair. 
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Members present: Adachi, Bianchi, Bryan, Clancy, Dresner, Finney, 
Hagen, Haramoto, Hardy, Keck, Look, Messenger, Mitchell, Newell, 
Rathburn, Roan, Rosa, Sakimura, Martin Sherman, Swezey, Thomsen, 
van den Bosch, Van Zwaluwenburg, Weber and Yasuda. 

Visitors: J. W. Beardsley, C. F. Clagg, M. A. Kubota and N. E. Morton. 


P. S. Messenger and Susumu Nakagawa were elected members of the 
Society, and C. F. Clagg was nominated for membership. 


NOTES AND EXHIBITIONS 


ELAPHRIA NUCICOLORA (Guenée) —Dr. Swezey exhibited a specimen of 
this agrotid (phalaenid) moth which issued from a jar containing water- 
melon vines infested with the cerambycid stem-borer, Apomecyna saltator 
(F.), from Paauhau, Hawaii. Two caterpillars also were found, the first 
time the larva of this immigrant moth has been recognized in Hawaii; 
they apparently fed on the watermelon foliage. In Florida this moth is 
said to have assumed cutworm-like habits in sugar cane. Previous records 
in the Territory were confined to trap light catches as follows: Oahu in 
1945 and 1946, and Hawaii National Park, Kilauea, Hawaii, in 1947. 

The Elaphria caterpillar is similar to that of Elydna nonagrica 
(Walker) , another immigrant moth, known here since 1906 and present 
on all the islands. The Elaphria larva is nearly uniform dark fuscous, 
variegated with black. There is a fine, pale, middorsal line; the dorsal 
setae are minute and situated in minute, pale, black-ringed spots. There 
is a distinct, small, yellow lateral spot on either side of the first abdominal 
segment. The head is dark and distinctly narrower than the prothorax. 
The spiracles are oval, black and pale-ringed. Length about 16 mm., 
but the specimen was probably a starved individual. 

A Meteorus laphygmae Viereck issued from the same jar, and may have 
parasitized an Elaphria larva. A feeding test with its caterpillars indi- 
cate that Elaphria is polyphagous; they fed on the leaves of Euphorbia 
hirta, Emilia flammea, Portulaca oleracea and Synedrella nodiflora. 


HAEMATOPINUS EURYSTERNUS (Nitzsch) —Dr. Sherman reported a severe 
outbreak of the short-nosed ox louse on a dairy herd at Kaneohe; the in- 
sects were identified by Dr. Hardy. The tails were the site of the heaviest 
infestation; clipping the hair was without effect. The use of 0.03 per 
cent lindane was recommended. The infestation probably came from 
contact with cattle recently imported from the mainland. This louse 
has been known in the Territory since 1933. 


Cactus 1nsEcts—Mr. Weber recorded the recent introduction by the 
Board of Agriculture & Forestry of four insect species to feed on Opuntia 
megacantha. All liberations were on the island of Hawaii: 


A strain of the mealybug, Dactylopius opuntiae (Cockerell), from 
Pomona, Calif., which attacks Opuntia cordobensis, but does not develop 
on O. megacantha, was liberated in Kohala in May, 1949. Another strain 
of the mealybug, imported from Australia, but originating in Mexico, 
which does feed on megacantha, was liberated at Kawaihae and Waimea 
in August, 1949. Melitara prodenialis Walker, a phycitid moth from 
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‘Texas, was released near Waimea in October, 1949. Cactoblastis cactorum 
(Berg), another phycitid, imported from Australia, and a cerambycid 
beetle from Texas, Moneilema crassa LeConte, were released May 25, 


1950, near Waimea, 
OBSCURUS 


RHABDOSCELUS SEE (Boisduval) —For Mr. Pemberton it was 
reported that the sugar cane beetle borer was reared from larvae and 
pupae found, August 18, in corms of the bird-of-paradise plant, Strelitzia 
reginae, in Honolulu. This is a new host plant record. 


CyRTORHINUS .MUNDULUs (Breddin) —Messrs. Van Zwaluwenburg and 
Rosa reported the rearing of this egg-sucking mirid bug on eggs of the 
green sharpshooter, Draeculacephala sp. From 39 Cyrtorhinus nymphs, 
confined with no food other than Draeculacephala eggs, 26 adults were 
obtained over a period of 10 days. All but three of the nymphs were ori- 
ginally in early or intermediate instars. This suggests that eggs of the 
green sharpshooter are acceptable to Cyrtorhinus nymphs, at least in the 
absence of eggs of Perkinsiella or of other leafhoppers. Draeculacephala 
eggs are sometimes numerous in young cane. 


APOMECYNA SALTATOR (F.)—For Mr. Pemberton it was reported that a 
watermelon vine received on August 14 from Paauhau, Hawaii, infested 
by cerambycid larvae, produced 65 adults of this species. Usually this 
insect is found in old vines. Earlier references to it, under the name 
Apomecyna pertigera Thomson, are in these “PROCEEDINGS” (5:14, 1922; 
9:144, 1936). 


Dacus (STRUMETA) LATICAUDUS Hardy—Dr. Hardy said that this species 
(described in these “PRocEEpiINGs,” 14:87, 1950) is a synonym of Dacus 
(Strumeta) fuscatus (Perkins & May) (Univ. Queensland Dept. Biol. 
Papers, 2:5, 1949). However, the latter name is preoccupied by Dacus 
fuscatus Wiedemann (Zool. Mag., 1:28, 1819). Therefore the name 
laticaudus is available for this fly. 


HyPosMOCOMA SACCOPHORA Walsingham—Mr. Mitchell reported that in 
upper Manoa Valley Miss Adachi and he found case-bearing lepidopterous 
larvae on rocks in the stream, feeding on lichenous growths. Some were 
on wet rocks where spray could reach them; others were crawling about 
on dryer rocks. The larval case resembles a stout thorn, and is 8 to 10 
mm. long, and 1.0 to 1.2 mm. wide at the base. It is whitish, mottled with 
gray, and has a straight opening at the larger end, fitted with a lid. Dr. 
Swezey identified an adult which issued from a pupa, as this species. This 
insect has been known from Kauai, Molokai, and on Oahu, from Wai- 
mano gulch, Kawailoa gulch and Mt. Kaala (Fauna Haw., 15:604, 1907; 
“PROCEEDINGS,” 3:5, 1914). This is the first record from the Koolau range 
on Oahu. 

After adjournment the members inspected glass houses in which sugar 
cane was being grown in nutrient solutions by Dr. G. O. Burr of the 
Department of Physiology & Biochemistry, H.S.P.A. Experiment Station. 
In one, kept at a temperature lower by 9° F. than outdoor temperatures, 
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the cane was heavily infested by Aphis sacchari Zehntner. Coccinellids 
(Coelophora inaequalis F.) colonized in the house some weeks earlier, 
were breeding in great numbers, but were not controlling the aphids. 
In contrast, in an identical house in which temperatures were kept at 
9° F. above outdoor temperatures, aphid control was promptly and satis- 
factorily effected by introducing Coelophora. Apparently the lower tem- 
perature level was more nearly the optimum of the aphids than of the 
coccinellids. Note—T'wo months later complete control of the aphids in 
the cooler unit had been accomplished by the ladybird beetles. 


OCTOBER 9, 1950 


The 538th meeting was held at the H.S.P.A. Experiment Station on 
Monday, October 9, at 2:00 p.m., with Vice-president Hardy in the chair. 

Members present: Adachi, Bess, Bianchi, Bryan, Chong, Clagg, Defi- 
baugh, Finney, Fullaway, Hagen, Haramoto, Hardy, Hinman, Kamasaki, 
Keck, Look, Messenger, Mitchell, Newell, Rathburn, Ritchie, Rosa, 
Martin Sherman, Steiner, Swezey, Thomsen, van den Bosch, Van Zwalu- 
wenburg, Weber and Yasuda. 

Visitor: Dr. Walter H. Wellhouse. 

Dr. Bess introduced Dr. Wellhouse of the Department of Entomology 
of Iowa State University at Ames, who is a visiting professor at the Uni- 
versity of Hawaii. Dr. Hardy reintroduced a member, Betty Lou Pelot, 
who has by marriage become Mrs. Defibaugh. 

Philip H. Timberlake, a member of the Society since 1916, was unani- 
mously elected an honorary member. C. F. Clagg was elected to active 
membership and Dr. Walter Wellhouse was nominated for membership. 


PAPER 


Dr. Edward S. Ross’ paper, “A new species of Embioptera from 
Oceania,” was presented. 


NOTES AND EXHIBITIONS 

TEREDO DAMAGE—Mr. Keck exhibited a piece of untreated fir piling 

riddled by teredo worms in the sea off Sand Island, Honolulu. It had 
collapsed 70 days after being put in the water. 


AMORBIA EMIGRATELLA Busck—Mr. Steiner reported a destructively 
heavy population of this moth in guavas in experimental plats sprayed 
with aldrin and dieldrin, two chlorinated hydrocarbons. Six weeks earlier, 
15 replicates were treated on a 25-acre area above the new Tripler Hos- 
pital. The two insecticides apparently were ineffective against Amorbia 
in its several stages, but were effective against the Argentine ant, which, 
in untreated areas, effectively controlled Amorbia larvae. Incidentally, 
this is an area not previously known to be infested by the Argentine ant. 


ARGENTINE ANT—Mr. Thomsen reported that on September 29 he found 
a well established infestation of Jridomyrmex humilis Mayr on Route 
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212, about one-half mile south of Mauna Kapu, a peak on the southeast 
ridge of the Waianae range, Oahu. From this center the infestation ex- 
tends about one-quarter mile in either direction along the road; the 
elevation is 2,300 ft. The ant was identified by comparison with material 
named by Dr. M. R. Smith. 

This is the first time this ant has been found in the Territory above 
low elevations, and indicates that it can maintain itself under a variety 
of conditions. Mean temperature at this elevation is about 9° F. below 
that at sea-level, and greater variations in temperature occur at the higher 
elevation. The area is on a 40-inch isohyet, as compared with 20 inches 
of rain in the Ewa Plantation infestation and 75 inches in Nuuanu 
Valley. The Mauna Kapu area is covered with a mixed growth of native 
and introduced trees (koa and ohia-lehua; Eucalyptus and Monterey 
cypress). There is an abandoned Army camp nearby, and the ant was 
probably brought there in freight from Ft. Shafter, in the same way that 
it is believed to have been brought to Ewa. In the Mauna Kapu infesta- 
tion the displacement of Pheidole megacephala (F.) by the Argentine 
ant can already be observed. 


‘TENEBRIONIDS INJURING CUCURBITS—Mr, Mitchell reported that on Sep- 
tember 25 Dr. Newell had observed adult tenebrionid beetles feeding on 
young cucumber plants at Waimanalo. These insects were identified by 
Dr. Hardy as Gonocephalum sp., not seriatum (Boisduval) .2 Usually such 
beetles feed on organic matter, but a case of damage to seed potatoes is 


reported by Fullaway & Krauss (“Common Insects of Hawaii”:86, 1945) . 
The infestation at Waimanalo was on land which had lain idle for some 
months after a watermelon crop, and had been covered with weeds for 
months; it was plowed in May or June. The beetles hid during the day 
beneath numerous clods; one clod concealed some 300 Gonocephalum. 
The beetles fed on leaves and stems at night; about 5 per cent of the 
field was damaged. 


LASIODERMA SERRICORNE (F.) —Mr. Clagg exhibited adults of the cig- 
arette beetle, and said its larvae had recently been found damaging nylon 
stockings at Pearl Harbor. 


HyPoDERMA LINEATUM (De Villers) —Dr. Bess stated that a recent sur- 
vey to determine the damage caused by the warble fly, indicated that this 
insect is restricted on the island of Hawaii to regions between 1,500 and 
6,000 feet; on Maui there have been no reports of it, and possibly it 
does not exist on that island. 


EUMENES LATREILLEI PETIOLARIS (Schulz) —Dr. Swezey exhibited what 
appeared to be a 2-celled nest of this immigrant wasp (see Fig. 1) which 
Dr. H. L. Lyon had watched in the course of construction, attached to a 
slender twig of crepe jasmine, or “Nero’s crown” (Tabernaemontana 
coronaria Willd.) on the H.S.P.A. Experiment Station grounds. It illus- 
trates a deviation in nest-building for this species, which usually builds 


2A description of this beetle, a new species, has been prepared by Z. Kaszab, and will appear in 
Annals & Magazine of Natural History.—Ed. 
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on a flat surface. On October 2, two large flies issued from two holes, 
each from a different cell. It is presumed that they developed on cater- 
pillars stored by the wasp. 

On October 10 the nest was opened and found, surprisingly, to consist 
of 6 cells which contained the following: 


1 cell with white wasp cocoon. 

1 cell with fungicized wasp larva and remains of Anacamptodes larvae. 
1 cell with 2 dried Anacamptodes larvae. 
1 
q 


cell empty; apparently had never contained anything. 
cells with 4 and 5, respectively, empty dipterous puparia and caterpillar remains. 


be 
$ 


Fig. 1. Nest of Eumenes latreillei petiolaris on twig of Tabernaemontana coronaria, 
crepe jasmine or Nero’s crown. (About natural size.) 


The flies which issued on October 2 may have come from the same cell, 
or from different cells as first thought. The other flies must already have 
issued before the nest was collected, or before it was put into a jar. The 
two flies were sent by Dr. Hardy to C. W. Sabrosky, who reported as 
follows: “The tachinid-like fly is a sarcophagid, Amobia sp. (Pachyoph- 
thalmus) of the group known as the Miltogrammidae (Metopia, Seno- 
tainia, etc.). The species may be new; at least, it is unlike any of our 
American forms.” This is a new record for Hawaii. 


TINEA GRANELLA L.—Miss Adachi exhibited a jar of dried mushrooms 
from Japan, purchased locally, which were heavily infested by a small 
moth. 

Dr. Swezey, to whom the material was turned over, later reported that 
the jar was fumigated and the adult moths within counted; they totalled 
436. Examination of the 25 mushrooms available showed that the larvae 
fed inside the tissues of the mushrooms, without cases or silken tunnels, 
except that in some instances they had fed on the upper surface beneath 
a slight webbing. The pupae were found in the tunnels without cocoons, 
and were extruded upon emergence of the moths, often protruding from 
the margin of the mushroom. 
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Dr. Swezey identified the moth as Tinea granella, known as the Euro- 
pean grain moth; the identification was later confirmed by Dr. J. D. 
Bradley of the British Museum. This moth has been reported in several 
of the eastern United States on corn, buckwheat and stored grain prod- 
ucts, and in Canada in grain elevators. No mention is to be found of its 
attacking dried mushrooms. It does not damage sound material to any 
great extent. In 1939 it was intercepted in dried mushrooms from Japan 
by Board of Agriculture inspectors in Honolulu. 


NOVEMBER 13, 1950 


The 539th meeting was held at the H.S.P.A. Experiment Station on 
Monday, November 13, at 2:00 p.m., with President Pemberton in the 
chair. 

Members present: Adachi, Bess, Bianchi, Bryan, Chong, Clagg, Clancy, 
Defibaugh, Dresner, Finney, Fullaway, Hagen, Hardy, Kamasaki, Keck, 
Look, Marucci, Messenger, Mitchell, Newell, Nihei, Pemberton, Ritchie, 
Rosa, Swezey, Thomsen, Van Zwaluwenburg, Weber, Wellhouse and 
Yasuda. 

Visitors: Dr. J. E. Eckert, E. E. Hooser and Miss Shizuko Maeda. 


Dr. Wellhouse was elected a member of the Society. 


PAPERS 


The following papers were presented: “‘Additional notes on the bees 
of the Solomon Islands,” by Karl V. Krombein, and “Some elaterid beetles 
from New Guinea,” by R. H. Van Zwaluwenburg. 


NOTES AND EXHIBITIONS 


SURVEY OF BEE-KEEPING IN Hawat—Dr. J. E. Eckert, introduced by Mr. 
Thomsen, summarized the results of his recently completed survey of bee- 
keeping in these islands. The present number of colonies is less than 
10,000, with the greatest number on the island of Niihau. Of some 1,300 
colonies inspected, 55 were found infected with American fowl brood. 
This disease was found on Kauai, Molokai, Maui and Hawaii, and is 
probably present on Oahu also. It is serious enough to constitute a threat 
to the industry. Resistance to American foul brood was demonstrated in 
Molokai bees, the tests having been made at Molokai and at Davis, Calif. 


ARGENTINE ANT—Dr. Eckert reported finding the Argentine ant at 
Kamuela, Hawaii, near the Waimea Hotel, on November 9, and said it 
is well established there. He also found this ant on the property of 
W. E. Bonsey, at Makawao, Maui, on November 12. This latter location 
was overrun by the ants, which are thought to have been brought in by 
troops quartered in the area during the recent war. These findings on 
Hawaii and Maui are new locality records for the Argentine ant. 
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NEW Host RECORDS—For Dr. Sherman the following new host records 
were reported: The coccid, Coccus viridis (Green) on Surinam cherry; 
and the anthribid beetle, Araecerus fasciculatus (DeGeer) from tubers 
of sweet potato. It was not clear if the beetle-infested sweet potatoes 
were otherwise sound. 


Coriscus piLosuLus (Herrich-Schaeffer)—Mr. Rosa exhibited a speci- 
men of this immigrant coreid bug, recently taken at Kahala, Honolulu. 
This is a local extension of the known range of the bug, which previously 
had been taken only about the south side of Mt. Kaala. Mr. Thomsen 
added that he had found C. pilosulus near Kawailoa on the north shore of 
Oahu. 


ANASTATUS BLATTIDARUM Ferriére—Mr. Weber reported that this eupel- 
mid wasp, identified by A. B. Gahan, was first collected in Hawaii by 
K. S. Hagen in Honolulu, in September 1950. Described from the Anglo- 
Egyptian Sudan (Bull. Ent. Res., 21:33, 1930), it is also known from 
Arizona (Brooklyn Ent. Soc. Bull., 36:178-181, 1941). Reared elsewhere 
on eggs of the cockroach, Supella supellectilium (Serville), it probably 
will be found to attack that species here. A. blattidarum has an orange- 
yellow thorax and a complete band across the forewing, whereas our local 
Anastatus koebelei Ashmead has only the middle lobe of the mesonotum 
and the scutellum orange, and the band on the wing is interrupted. 


BRACHYMERIA DISCRETA Gahan—Mr. Weber reported that this chalcid, 
identified by A. B. Gahan, was first taken by him at Heeia, Oahu, July 17, 
1950. Later Mr. Hagen took other specimens at window on the grounds 
of the Board of Agriculture in Honolulu. Described from Mexico (Proc. 
U.S. Nat. Mus., 92:44, 1942), it greatly resembles B. fonscolombei (Du- 
four) , from which it may be separated as follows: discreta has a polished, 
impunctate spot on the disc of the scutellum, and the hind margin of 
the second abdominal tergite is arcuately emarginate; in fonscolombei 
the bare spot on the scutellum is lacking, and the hind margin of the 
second tergite is but slightly curved. In discreta the hind margin of the 
scutellum is entire, while in fonscolombei it is indented, producing a 
more or less bidentate effect. Rau (Ann. Ent. Soc. of America, 34:365, 
1941) records this insect (then undescribed) as a parasite of Polistes 
instabilis. 


DiasPis BOISpUVALH Signoret—Dr. Swezey exhibited this scale, identi- 
fied by Mr. Fullaway, found in considerable numbers on the trunk and 
petiole of coconut palm. It has usually been considered an orchid scale, 
but according to Dr. Ferris, coconut trees in southern California are 
commonly infested by it. Larvae of the coccinellid, Telsimia nitida 
Chapin, were feeding on the scales; one adult later emerged. An encyrtid, 
parasite, Plagiomerus diaspidis Crawford, was bred from the scale. 


LEucosPis AFFINIS Say—Mr. Bianchi showed a specimen of this wasp 
recently collected on a window on the seaward slopes of Diamond Head, 
Honolulu. Another was seen feeding on honeydew on a nearby shower 
tree. The species was first recorded here by Williams and Rosa from 
Nanakuli, Oahu, in 1947. 
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CAccopEs DEBILIS Sharp—Mr. Bianchi exhibited a specimen of this can- 
tharid beetle, collected by him at a light in Manoa Valley, Honolulu. 
This insect, described from Oahu in 1885, is rare; it is usually taken 
singly and at long intervals of time. All but one of the dozen specimens 
in the H.S.P.A. collection are from Oahu, the exception being one from 
Iao Valley, Maui. 


AGROMYZID LEAFMINERS—Mr. Mitchell reported a heavy infestation of 
leafminers on China aster (Callistephus chinensis) at the University on 
September 11. Thirty agromyzid flies and some hymenopterous parasites 
were bred from this infestation. The flies were identified by C. W. 
Sabrosky as Agromyza sp. (jucunda van der Wulp of authors). Some 
American authors have referred to this as Calycomyza artemisiae (Kalten- 
bach), but a European monographer doubts the synonymy because of a 
difference in food habits. C. artemisiae was listed as a chance immigrant 
on Oahu during 1946; it was taken on Mt. Tantalus, in a light trap at 
Hickam Field in July 1945, and later in a light trap at Lanikai. 

In addition to the above material, 1 specimen of Liriomyza pusilla 
(Meigen) was reared from China aster; this is a new host record. From 
African marigold (Tagetes erecta) the following, identified by Dr. Hardy, 
were reared: 1 Liriomyza pusilla and 1 Agromyza virens (Loew) ; the 
latter is a new host record. 


NEW TETRANYCHIDAE—Dr. Newell called attention to “Mites of the 
family Tetranychidae,” by E. A. McGregor (Amer. Midland Nat., 44:257- 


420, 1950) which lists six species of this family from Hawaii. Four are 
described as new: Septanychus deviatarsus on greenhouse plants on Maui 
and Oahu; Paratetranychus hawaiiensis on litchi and loquat, Oahu; P. 
insularis, on mango, Oahu; and Tetranychus equatorius, which has a 
wide range in other countries besides occurring on Oahu. In addition, 
T. bimaculatus Harvey and Tuckerella pavoniformis (Ewing) (=Eupa- 
lopsis) are listed. 


Dacus porsaLis Hendel—Mr. Hagen reported that adults of the oriental 
fruit fly lived longer and produced a higher percentage of fertile eggs 
when fed a solid enzymatic protein hydrolysate of soy diet, than when 
fed on a solid enzymatic protein hydrolysate of yeast diet. In addition 
to the hydrolysates, sugar cubes (sucrose) were furnished separately as 
a carbohydrate source. Although the flies deposited more eggs per female 
when fed the yeast hydrolysate, the soy hydrolysate diet was more effec- 
tive, since 85 to 100 per cent of the eggs hatched, as compared with 40 
to 60 per cent fertility with the yeast hydrolysate diet. 


DECEMBER 11, 1950 


The 540th meeting was held at the H.S.P.A. Experiment Station on 
Monday, December 11, at 2:00 p.m., with President Pemberton in the 
chair. 
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Members present: Adachi, Balock, Bess, Bianchi, Bonnet, Chong, Clagg, 
Clancy, Defibaugh, Finney, Fullaway, Hagen, Haramoto, Hardy, Hu, 
Kamasaki, Krauss, Look, Messenger, Mitchell, Newell, Nihei, Nishida, 
Pemberton, Peterson, Rathburn, Ritchie, Rosa, Sakimura, Martin Sher- 
man, H. S. Smith, Swezey, Thomsen, van den Bosch, Van Zwaluwenburg 
and Yasuda. 

Visitors: Dr. Walter Ebeling and Miss Shizuko Maeda. 

The following were elected to serve as officers in 1951: 


President D. Elmo Hardy 
Vice-president Henry A. Bess 
Secretary-Treasurer R. H. Van Zwaluwenburg 
Additional Members of (ec £ Peaheewon 
Executive Committee 1G. L. Ritchie 


Mr. Pemberton relinquished the chair to his successor, Dr. Hardy, 
and read the annual presidential address: ““The Hawaiian Entomological 
Society, a community asset.” 


PAPERS 


Papers by the following were presented for publication: D. T. Fulla- 
way; D. D. Bonnet and Stephen Hu; Robert van den Bosch and Frank 
Haramoto; E. C. Zimmerman; R. L. Usinger; D. Elmo Hardy; P. W. 
Weber; L. H. Weld; and Irwin M. Newell, Robert van den Bosch and 
Frank H. Haramoto. 


NOTES AND EXHIBITIONS 


CHRYSOMELIDS INTERCEPTED ON AIRCRAFT—Mr. Peterson exhibited two 
chrysomelid beetles taken alive during August and September, 1950, from 
aircraft arriving at Barber’s Point Naval Air Station and at Hickam 
Field, Oahu. One species, of which only one specimen was taken, remains 
unidentified. The other, taken on six different planes, he identified by 
coniparison with material in the H.S.P.A. collection, named by H. S. 
Barber, as Metriona circumdata Herbst subsp. trivittata F. Specimens 
from Luzon, Malaya and Formosa are in the H.S.P.A. collection. Schulze, 
who gave trivittata species status, worked out its biology and described 
the immature stages (Phil. Journ. Sci., 3:267, 1908). He records Ipomoea 
triloba as the host plant for the beetle; its congeners in North America 
feed largely on plants of the morning glory family, and are destructive 
to foliage of sweet potato. 

In every case the planes in which the beetles were intercepted had 
been sprayed while aloft, in accordance with regulations. ‘They originated 
at Haneda airport, Kyushu, Japan, and had stopped at Kwajalein and 
Guam, en route to Oahu; hence it is impossible to say where the insects 
boarded them. Schulze states (l.c.) that trivittata is common throughout 
the year near Manila. Possibly the species is established in Japan, but 
it seems more likely that it is established on Kwajalein or, most probably, 
on Guam, where it may have been introduced during recent years. The 
number of beetles in the planes suggests a high population in the area 
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of origin, often a characteristic of a species newly established. It is sug- 
gested that the insect may have escaped from planes here, and may be 
already established on Oahu. 


Coriscus PiLosuLus (Herrich-Schaeffer)—Mr. Thomsen reported this 
coreid bug to be well established in Waiahole Valley, on windward Oahu. 
This is a new locality record, previous captures having been made at 
Kahala, Poamoho and Kawailoa, all on Oahu. It was taken by sweeping 
Cassia leschenaultiana DC (also known as Cassia mimosoides L.) , a weed 
with the common names, partridge pea, “lauki” and Japanese tea. Al- 
though no feeding was observed on this plant, the insect was abundant on 
it, and obviously has a definite affinity for it. 


RADIONASPIS INDICA (Marlatt) —Mrs. Defibaugh reported that Miss Ada- 
chi had found this scale insect in cracks of mango bark near the Chinese 
cemetery, Manoa Valley, Oahu, on December 1, 1950. It was identified by 
comparison with Ferris’ “Atlas,” and identification was later confirmed by 
Dr. Ferris. As recently as 1948 it was not known to be established here, 
according to Zimmerman (“Insects of Hawaii,” 5:376) . 


SWEZEYULA LONICERAE Zimmerman & Bradley—Dr. Swezey reported that 
he has observed this honeysuckle leafminer breeding continuously 
throughout the year. He added that it is evident it will not become a 
pest here. 


MORGANELLA LONGISPINA (Morgan) —Dr. Swezey reported that as his 
avocado tree begins its annual shedding of leaves, this scale can be found 
on the fallen foliage, as in the two previous years. Infestation likewise 
continues on kukui (Aleurites), as shown by examination of fallen 
leaves in Manoa Park (triangle). As in the case of the avocado, infesta- 
tion on kukui is so light that the welfare of the trees is not affected. 


PHILAENUs sPpUMARIUs (L.) —Mr. Krauss reported collecting this spittle 
insect on Eupatorium riparium plants at Kilauea, Hawaii, recently. This 
is a new host plant record. 


METIOCHE VITTATICOLLIS Stal—Mr. Krauss found this small immigrant 
cricket numerous in grass and low vegetation at the City of Refuge, 
Honaunau, Kona, Hawaii, November 29. This species, first collected 
in 1944 on Oahu, was not known from Hawaii until now. 


LATRODECTUS MACTANS (F.)—Mr. Krauss reported collecting black 
widow spiders at Pohakuloa, on the slopes of Mauna Kea, Hawaii, in 
December, at an elevation of 6,500 ft., and at Hale Pohaku, 9,400 ft. eleva- 
tion. 


VANDUZEA SEGMENTATA (Fowler) —This membracid, previously unre- 
corded from the island of Hawaii, was collected by Mr. Krauss at Alae, 
Kona, on Cassia sp., on November 30, 1950. 


‘TOXORHYNCHITES BREVIPALPIS ‘Theobald—Dr. Bonnet exhibited living 
“cannibal” mosquitoes of this species in all stages, bred from material 
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recently imported by Dr. Bonnet and Dr. Hu. During August and Oc- 
tober, 1950, 121 living larvae were received from shipments totalling 196. 
They were sent by J. Muspratt of Natal, Union of South Africa. Thirty 
mated females and 15 males were released in Nuuanu Valley, Honolulu, 
on December 7. 


ANAPHOTHRIPS CORBETTI Priesner—Mr. Bianchi reported that this pest of 
orchids, new to the Territory, was first found by Dr. H. H. Lyon in 
Honolulu in November, 1950, and has since been found at various points 
in the city. It was described from Vanda joaquim, in Kuala Lumpur, Ma- 
laya (Proc. Royal Ent. Soc. London, ser. B, 5: 209, 1936) . 


AGROMYZA SIMPLEX Loew—Dr. Hardy reported that celery plants re- 
ceived from Kamuela, Hawaii, were heavily infested by this stem miner. It 
is often a serious pest of asparagus, but has not previously been recorded 
as damaging celery. The larvae mine inside the stalks and cause a rapid 
breakdown of the tissues, making infested stalks unsalable. The county 
agent reported extensive losses in the Kamuela area. This insect was first 
reported in the Territory in 1938 by Dr. Swezey and Mr. Bianchi who 
found it in asparagus at Pupukea, Oahu; later it was found in other areas. 


FRANKLINIELLA SULPHUREA Schmutz—Stephen Au reported by letter that 
a severe outbreak of this thrips (identified by Mr. Bianchi) occurred 
late in October at Waimea and Kekaha, Kauai. Damage was severe on 
Cattleya, but negligible on other orchids. Blossoms of ““koa haole” con- 


tained large numbers of the thrips. By mid-November the infestation had 
subsided. 


BRONTISPA YOSHINO! Barber—Attention was called to the recent descrip- 
tion of this chrysomelid pest of coconut palms, from the Palau Islands 
(Journ. Washington Acad. Sci., 40:246, 1950). This has been confused 
with another blue species, Brontispa chalybeipennis (Zacher) (a synonym 
of which is B. namorikia Maulik), which similarly attacks coconut 
palms in Ponape, Kusaie and certain atolls in the Marshalls. The adult 
and immature stages of B. yoshinoi are described and figured in an ex- 
cellent paper by Hagen and Doutt (Ann. Ent. Soc. America, 43: 311-319, 
1950) . 

Mr. Krauss gave an interesting account of his work in Malaya, Queens- 
land, New Caledonia and Fiji, where, for the past two years or more, 
he has been collecting parasites of fruit flies. 
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NOTES ON NATURAL ENEMIES OF TEPHRITID FLIES 


During November, 1949, five shipments were received from Messrs. 
Bianchi and Waters, in Bareilly, India, containing 21,883 fruit fly puparia 
reared from a cucurbit, Luffa sp. In the material bred from these ship- 
ments were 67 adults (25 females) of a large Opius indistinguishable 
from Opius longicaudatus (Ashmead) except by its generally paler color- 
ation. The flies from these shipments were identified by Dr. Hardy as 
Dacus curcurbitae Coquillett and D. caudatus F., the majority being the 
former. Placed with cucumbers containing melon fly larvae in all instars, 
these opiines promptly attacked the larvae. Mating and oviposition oc- 
curred readily, and numerous progeny were obtained. In a recent test 
13 mated female Opius produced 389 progeny, of which 213 (55 per cent) 
were females. The best results in the laboratory were obtained with in- 
fested cucumbers. This new Indian Opius (designated temporarily as 
“Opius No. 5”) is therefore a most promising new parasite of the melon 
fly. Colonies have been turned over to the Board of Agriculture & Forestry 
for rearing and liberation. 

D. W. CLANCY, January 9, 1950. 


A note presented last October (‘‘Proceedings,” 14: 27) called attention 


to the sudden increase of Opius persulcatus (Silvestri)1 on Oahu as a 
parasite of the oriental fruit fly. The data on which that note was based 
have now been analyzed with interesting results. 

The relative abundance of O. persulcatus and longicaudatus (Ash- 
mead) from various field-collected fruits used in parasite breeding tests 
during the five-month period from July to November, 1949, is shown in 
the accompanying table. O. persulcatus was first recovered from moun- 
tain apple and mixed fruits from Manoa Valley and the University of 
Hawaii campus, although in numbers far below those of longicaudatus. 
However, the total percentage of persulcatus steadily increased, from 8.8 
per cent in July to 91.8 per cent in November. These fruits were collected 
mainly in the Manoa, Nuuanu to Kaneohe, and Kalihi areas. 

The figures in the table also indicate a rather wide variation in the 
persulcatus ratio according to the species of host fruit sampled. Infested 
guavas are particularly favored, although the ratio shown may be some- 
what higher than the actual one because many of these fruits were picked 
at an early stage of maturity, before longicaudatus attains its maximum 
parasitization. The apparent preference of persulcatus for small host 
larvae would therefore favor this species in immature fruits. It is quite 
evident, however, that persulcatus is becoming the dominant parasite 
of Dacus dorsalis in guavas, which are the most important fruit fly reser- 

1 It is suspected that the insect which has locally been called O. persulcatus (Silv.), is actually not 
that species. These notes may include data on two distinct species under the name bersulcatus. The 
species described on p. 248 as Opius oophilus Fullaway, seems first to have begun to appear in field 


collections as early as December, 1949, although definite recognition of it by Dr. van den Bosch, as 
a species distinct from so-called persulcatus, was first announced in May, 1950.—Ed. 
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voir. O. longicaudatus was still dominant in mature fruits of false kamani 
(Terminalia catappa) and Surinam cherry during September and Octo- 
ber, and also from mock orange (Murraya) and Chrysophyllum mono- 
pyrenum at Foster Garden in December. 


Table 1.—Relative abundance of Opius persulcatus and O. longi- 
caudatus in field-collected fruit on Oahu, 1949 





Opius persulcatus 


Host Fruit No. of No. of O. Number Percent- 
tests longicaudatus reared age 


27 0 0 
1,311 204 13.5 

1 0 0 
836 7 1.0 
2,175 211 8.8 
237 143 37.6 
816 180 18.1 
1,053 323 24.2 
761 1,083 58.7 
156 70 31.0 
553 20 3.5 
1,236 | 349 22.0 
2,706 1,522 36.0 
353 3,134 89.8 
178 54 23.3 
372 rf 6.8 
69 117 62.9 
972 3,332 77.4 
19 259 93.2 

4 0 0 
23 259 91.8 
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Surinam cherry. 
False kamani 
Mixed fruits 











[Dr. van den Bosch commented that O. persulcatus is bred most com- 
monly from fruits taken from the trees, while longicaudatus is primarily 
a parasite of maggots in fallen fruits. | 

D. W. CLANCY, February 13, 1950. 


During November and December, 1949, numerous female Opius longi- 
caudatus were observed inserting their ovipositors into melon-fly-infested 
fruits of Momordica balsamina. Since laboratory tests had indicated that 
longicaudatus is unable to develop in Dacus cucurbitae, these fruits were 
systematically collected and placed over sand for’ rearing records. Al- 
though the 51 fruits thus collected produced a total of 109 adult D. 
cucurbitae, not one parasite issued from any of the puparia. It appears, 
therefore, that melon fly is immune to parasitization by O. longicaudatus, 
even though it may be subject to attack in nature. 


P. E. MARUCCI, February 13, 1950. 


During the past several months there has been a remarkable increase 
in parasitization of oriental fruit fly larvae infesting guava fruits on Oahu. 
This is especially true of the Waimanalo-Kailua area where gauva has 
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been fruiting heavily for about two months. At one collecting point near 
Waimanalo, parasitization jumped from 14.5 per cent on May 5, to 86.6 
per cent on June 13. During this same period there has been a general 
decrease in infestation of guavas. There is little doubt that increased 
abundance of guava fruits would initially have some effect of reducing 
infestation. However, it is quite probable that parasites, along with other 
mortality factors, are exerting a strong depressing influence on the fruit 
fly population. 

At most of our collecting stations Opius persulcatus? has been the most 
abundant parasite, and at several places large numbers of its males have 
been observed swarming over guava foliage and undergrowth. Similar 
swarming of male O. longicaudatus has been reported several times, but 
prior to this spring swarming of persulcatus has not been noted. 

O. longicaudatus continues to play an important role in the parasitiza- 
tion of Dacus dorsalis. It is particularly noteworthy that large numbers of 
this parasite were recovered from one of the Manoa collection stations. 
On our recent visit to this site we observed swarms of males hovering 
over the vegetation. 

An increasingly important parasite is the so-called ‘““Waikane Opius’’8 
which until very recently had been considered a color phase of persul- 
catus, but is now believed to be a distinct species. This parasite has been 
spreading rapidly on windward Oahu and is now generally distributed 
over that area. In addition, it is very abundant in the region of Poamoho 
in central Oahu. Specimens have been recovered from Manoa Valley 
and other scattered localities, and from several places on Hawaii. It has 
actually become the most abundant species at some of the windward Oahu 
collecting stations, notably Waikane, Makaua and Kahana. 

In addition to the parasites just discussed, a fourth, Opius incisi Sil- 
vestri, has been recovered in small numbers. This species has seldom oc- 
curred in our guava collections, but small numbers are frequently ob- 
tained from Surinam cherries, and a few from rose apples and guavas 
collected on Hawaii. Although other parasites have been released, none 
has been recovered in our investigations. 


ROBERT VAN DEN BOSCH, July 10, 1950. 


For some time numerous earwigs have been observed in certain areas 
living beneath infested, rotting fruits on the ground, which appeared to 
be subsisting, at least in part, on fruit fly larvae. To study their food 
habits, several immature earwigs were collected during May and isolated 
in tin salve boxes containing larvae of Dacus dorsalis, which they readily 
attacked and devoured. They also attack and devour the contents of the 
fly puparia. On several occasions earwigs were also seen in the field feed- 
ing on larvae of D. dorsalis in guavas, and on those of D. cucurbitae in 
cucumbers—definite evidence of their predatory habits. 

Earwigs were particularly abundant last month in a gulch near Kane- 
ohe, Oahu, where the ground was covered with rotting guavas. Their 


2 See footnote 1, p. 229. 
8 Opius oophilus Fullaway; see pp. 248 and 251. 
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numbers are indicated by the finding of one or more earwigs in 53 of 
100 fruits examined at random. Also, fruit fly larvae were noticeably less 
numerous in the guavas containing the earwigs. 


Laboratory feeding tests are underway with immature earwigs of various 
sizes, to determine their feeding capacities. Battery jar units were set up 
with artificially infested guavas containing known numbers of D. dorsalis 
larvae; one series received earwigs, the other was reserved as controls. 
Feeding records are obtained periodically by comparing the surviving 
fruit fly populations in each series of jars. At the end of the first 13 days 
there was an indicated destruction of nearly 50 larvae per earwig, show- 
ing that these insects are potentially important predators of fruit flies. 
Two species are involved; they are tentatively identified as Anisolabis 
eteronoma Borelli and Euborellia annulipes (Lucas) . 


P. E. MARUCCTI, September 11, 1950. 


Although many thousands of a new Opiust from northern India, a 
parasite of the melon fly, have been liberated during the past eight 
months, only a few adult parasites have been recovered. The apparent 
failure of this species to become established is extremely puzzling since 
it breeds readily in melon fly in the insectary. On August 18, 25 females 
of this Opius, reared from puparia of D. cucurbitae originating in India, 
were released near a Momordica balsamina vine behind the laboratory. 
On September 24 several adults of this parasite were seen ovipositing in 
the small Momordica fruits which were then collected and placed in 
a rearing jar. From 46 fruits 302 melon fly puparia were obtained, which 
later yielded 26 (9 females) “Opius No. 5,” and 12 Opius fletcheri Sil- 
vestri. These rearings indicate that the new melon fly Opius can re- 
produce in Hawaii under natural conditions, and that it should even- 
tually become established here. Its progress is being followed by periodic 
fruit collections from the Momordica vine. Females of O. longicaudatus, 
O. persulcatus (so-called) and O. oophilus Fullaway were also seen to 
oviposit in Momordica fruits, but only a single adult of the last-named 


species has been recovered to date. 
: P. E. MARUCCI, November 13, 1950. 


During the past several months investigations of multiple parasitism 
in oriental fruit fly larvae have been made. (Multiple parasitism is the 
simultaneous parasitization of a single individual host by two or more 
species of primary parasites.) So far studies have been limited to the in- 
terrelationships of Opius oophilus Fullaway® and O. persulcatus (the tax- 
onomic gtatus of the last-named insect is in doubt) , and relatively few lar- 
vae have been examined. However, it is felt that the findings to date war- 
rant mention at this time. As reported elsewhere in these “PROCEEDINGS,” 
O. oophilus attacks the eggs of Dacus dorsalis, and the so-called persulcatus 
attacks the first instar larvae. This has facilitated our studies because 

4 This is a species similar to Opius longicaudatus, but with different host preferences. It is de- 


scribed as Opius watersi Fullaway, on p. 249 of this issue of the ‘“PRoceEpiNGs.”’ It has been known 
locally as ““Opius No. 5.” 


5 For description and biological notes of this species see pp. 248 and 251. 
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we have been able to detect easily the small parasite larvae, the eggs or 
the egg shells in the first instar and small second instar host larvae. Al- 
though first instar larvae of the two parasites are, for practical purposes, 
indistinguishable, no difficulty has been found in determining the species, 
when larvae are observed, because of the distinctive egg shells associated 
with them in the host. Eggs of the two parasites differ greatly in size 
and shape, and identification of the egg shells make it possible to recog- 
nize cases of multiple parasitism. Fruit fly larvae used in these studies 
have been from both naturally (field) infested fruits and artificially 
(laboratory) infested fruits. Similarly, parasitization has been both 
natural and artificial. Examination has been restricted to first instar and 
early second instar host larvae. 

So far 158 fruit fly larvae have been examined. Of these, 37 were un- 
parasitized, 79 contained O. oophilus only, 12 contained O. persulcatus 
only, and 30 were multiparasitized (contained both parasite species) . 
Because of superparasitism (the parasitization of an individual host by 
more larvae of a single parasitic species than can mature in that host) 
the 12 hosts with persulcatus only, actually produced 14 parasites. For 
the same reason the 30 multi-parasitized hosts contained 36 persulcatus 
eggs. Because the great majority of host larvae were parasitized by oophil- 
us, many cases of superparasitism by this species resulted; but this factor 
has no bearing on the findings presented here and is not covered in this 
discussion. 

The most important fact resulting from the work so far is that in all 
cases of multiple parasitism, eggs of persulcatus have shown no develop- 
ment; most of these eggs appeared to be in various stages of degeneration, 
several being partially or completely collapsed. On the other hand, in all 
cases where only persulcatus was found, they were either well developed, 
healthy eggs or first instar larvae. These findings indicate that the pres- 
ence of O. oophilus has an adverse effect on the eggs of persulcatus in the 
same host, and that this effect is possibly physiological rather than me- 
chanical. It is emphasized again that these studies are in a very early stage 


and much more work is needed to gain a better understanding of the 
problem. 


ROBERT VAN DEN BOSCH, December 11, 1950. 


The progress of the introduced enemies of the oriental fruit fly has 
been remarkable on the island of. Oahu, but on the other islands of the 
Territory, probably because fewer parasites were liberated, progress has 
lagged. However, during the past year parasitism has risen sharply on the 
island of Hawaii, and percentages of parasitization there now compare 
favorably with those on Oahu. 

The first collections this year on Hawaii were made over several days 
in late February and early March. These consisted of 24 collections con- 
taining 684 guava fruits, from which 3,274 flies and parasites were ob- 
tained, with a total parasitization of 32.5 per cent. Of this total 5.2 were 
Opius longicaudatus, 27.3 were the so-called O. persulcatus, and 0.03 
per cent were O. incisi. Opius oophilus was not recovered from this series. 
In June 356 guavas were collected at 13 places; 2,714 flies and parasites 
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emerged and the parasitization from this series was 37.8 per cent. Of this 
figure, longicaudatus parasitized 3.1 per cent, persulcatus 33.1 per cent, 
and incisi 0.1 per cent. O. oophilus, which was recovered for the first 
time, parasitized 1.5 per cent. 

The most recent collections were made in October, and show a remark- 
able increase in parasitization. From 460 guavas from 12 localities, 825 
flies and parasites were reared; the parasitization totalled 71.5 per cent. 
Of this total 0.8 per cent was by longicaudatus, 57.4 per cent by the so- 
called persulcatus, and 13.3 per cent by oophilus. No incisi were recovered. 
Not only is the high percentage of parasitization interesting, the sharp 
increase in oophilus is also noteworthy. 


ROBERT VAN DEN BOSCH, December 11, 1950. 


The increase of the Mediterranean fruit fly in some areas where Dacus 
dorsalis is now at a low ebb, suggests some interesting possibilities. Should 
the present trend continue, Ceratitis capitata might conceivably become 
the major pest of fruits, because the parasites attacking it are less effec- 
tive than those which attack dorsalis. The possibility, therefore, that 
the parasites of the oriental fruit fly might attack Ceratitis becomes of 
some importance. About a year ago (‘“PROCEEDINGS,” 14:27) we reported 
the experimental rearing of Opius longicaudatus on Ceratitis, and an 
instance apparently involving these two insects in naturally infested 
peaches on Maui. Last August peaches from Kula, Maui, collected by 
Mr. Maehler, at 3,700 ft., produced 4,897 adult Ceratitis, 18 D. dorsalis, 
1,091 Opius longicaudatus and 23 so-called O. persulcatus; these rearings 
added weight to the belief that longicaudatus is actually developing in 
Ceratitis in the field in the Kula district. 

A series of comparative laboratory tests was then run to determine the 
extent to which Ceratitis may serve as host for the several recently in- 
troduced parasites of Dacus dorsalis. In these tests papayas and guavas 
were separately infested with Ceratitis and D. dorsalis, and then exposed 
simultaneously to O. longicaudatus, the so-called O. “persulcatus,” and 
O. oophilus Fullaway (this species is described on page 248 of this issue of 
the “PROCEEDINGS”’) . Fruits used with O. longicaudatus contained larger 
larvae; those offered to “persulcatus” contained older eggs and newly . 
hatched larvae; and oophilus tests were conducted with newly-deposited 
eggs of both Ceratitis and D. dorsalis. There were four replicates in the 
last-named series, and five with each of the other species. The results are 
summarized as follows: 





From Dacus dorsalis From Ceratitis capitata 





Number Number 
puparia | Percent | Percent | puparia | Per cent | Per cent 
Parasite Species obtained | parasit’d | females | obtained | parasit’d | females 


Opius “persulcatus” 1,032 52.9 31.1 528 44.3 27.8 
“ Jongicaudatus.... | 2,320 52.6 25.0 838 23.4 12.5 
“  oophilus 851 18.7 35.6 483 9.2 16.6 
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It will be noted that all three parasites were successfully reared on C. 
capitata, though in varying degree. O. “persulcatus” appears best adapted 
to this host, reproducing on it nearly as readily as on Dacus dorsalis, 
while both longicaudatus and oophilus were only about half as effective 
on Ceratitis as on dorsalis. Although these tests are not necessarily in- 
dicative of a similar relationship in nature where other environmental 
factors are operative, the possibilities are encouraging. 


D. W. CLANCY, December 11, 1950. 
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The Introduction of Toxorhynchites brevipalpis Theobald into 
the Territory of Hawaii 


By DAVID D. BONNET 
MEDICAL ENTOMOLOGIST, DEPARTMENT OF HEALTH, HONOLULU 


and STEPHEN M. K. HU 
CHIEF, BUREAU OF MOSQUITO CONTROL, HONOLULU 


The purpose of this brief paper is to place on record an account of 
the introduction of the South African mosquito Toxorhynchites (= 
Megarhinus) * brevipalpis Theobald into the Territory of Hawaii. The 
importation of this insect and its establishment would, it is believed, 
aid in the control of the forest day mosquito, Aedes albopictus Skuse. 


Any type of container, whether it be a natural container such as a 
tree hole, bamboo stump, pineapple lily (Bilbergia sp.) or rock hole; 
or an artificial container such as a vine bowl, tin can, tub, auto tire or 
bottle, when filled with water, can serve as a breeding location for Aedes 
albopictus. This varied breeding habit complicates control as it neces- 
sitates the treatment or elimination of a multitude of large and small 
water-holding containers. Adequate control has been obtained in the 
urban areas of Hawaii by premises-to-premises inspection, and house- 
holder cooperation, following usual Aedes aegypti (L.) control pro- 
cedures. There are, however, large areas outside the cities where such 
control measures are not feasible. These areas are principally mountain 
forest regions which contain a sufficient number of natural breeding 
situations to maintain a large mosquito population. This population of 
Aedes albopictus serves not only as a health menace and as a reservoir for 
reinvasion, but also discourages extensive use of many fine recreation 
areas. 


From time to time, it has been suggested that a natural predator be 
introduced to Hawaii to aid in the control of this mosquito. Members 
of the genus Toxorhynchites appear suitable since the larvae of these 
mosquitoes are known to be carnivorous and to eat other mosquito 
larvae, while the adults feed exclusively on flower nectar and fruit juices 
and are structurally unable to bite and suck blood. Buxton and Hopkins 
(1927) suggested that species of Toxorhynchites be introduced into Samoa 
as a measure of control for the vector of filariasis. Pemberton, in 1929, 
introduced Toxorhynchites inornatus (Walker) from New Britain into 
Honolulu; and although they survived for at least six months, and larvae 
were reported several miles from the original point of release (Williams, 
1931), no specimens have been recovered in recent years. Paine (1934) 
introduced Toxorhynchites splendens (Wiedemann) from Java into Fiji 
where it became successfully established in several areas. 

* Stone (1948) has recently shown that the name Megarhinus for this genus of mosquitoes was 


unavailable due to preoccupation and states that the next available name is apparently Toxorhyn- 
chites Theobald. 
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Early in 1950, Mr. J. Muspratt, of the Entomological Department of 
the South African Institute for Medical Research, collected a number 
of specimens of Toxorhynchites brevipalpis from a forest reserve at Mar- 
gate on the coast of southern Natal, South Africa. These specimens were 
taken principally from the leaf axils of a species of Strelitzia and served 
as the source material for a colony which was established at the South 
African Institute in Johannesburg, Union of South Africa. Mr. Muspratt 
studied the bionomics of this species, and, in correspondence with C. E. 
Pemberton, Entomologist of the Hawaiian Sugar Planters’ Association 
in Honolulu, offered to send sufficient larvae from the South African 
colony to start a colony of Toxorhynchites brevipalpis in Hawaii. 

Mr. Pemberton forwarded the offer to the Department of Health, and 
with the permission of the President of the Board of Health and of the 
Director of the Division of Sanitation, the present authors undertook 
the necessary arrangements preparatory to the establishment of a colony 
here. 

Through the kindness of the H.S.P.A. Experiment Station, and _ par- 
ticularly of Dr. H. L. Lyon, Director Emeritus, a building located at the 
Forest Arboretum in Manoa Valley, Honolulu, was loaned to the Health 
Department. A large room was completely screened and a double door 
entry provided. Subsequently, the room was filled with potted plants 
of various sorts in order to simulate natural conditions and assist in 
maintaining a high humidity. These plants were obtained through the 
kindness of Dr. Lyon and the Foster Garden, Honolulu. Temperature 
and humidity recorders were installed. 

The necessary Federal permits were obtained from the Division of 
Entomology and Plant Quarantine, U. S. Department of Agriculture, and 
arrangements were made with the Board of Agriculture and Forestry 
to facilitate the importation. 

The first shipment consisting of 22 Toxorhynchites brevipalpis larvae 
were shipped by air from Johannesburg on August 13, 1950, and arrived 
in Honolulu on August 18, 1950. A total of four separate shipments has 
been received in Honolulu. Pertinent information concerning these ship- 
ments is presented in Table 1. 


Table 1 








Date of No. 
Arrival in Elapsed No. Arrived Per Cent 


Shipment Honolulu Time Alive Survival 


1 August 18, 1950 5 days 22 13 oo 
2 October 1, 1950 ES 66 61 
3 October 19, 1950 fo.) 44 24 54 
4 October 26, 1950 Lee 22 18 81 


TOTAL 196 121 62 


The larvae were shipped by an ingenious method devised by Mr. 
Muspratt. This method depended upon the discovery that larvae of 
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this species could survive periods of starvation if immobilized between 
layers of moist filter paper. 

The larvae shipped to Hawaii were laid in the folds of a moist filter 
paper and packed in a glass vial (1x3 inches). Each vial contained 18 
to 22 fourth instar larvae. The vial was closed with a stopper which 
had two grooves cut into it to admit air. The tubes were placed in 
individual wooden-block mailing containers and wrapped together in 
the usual manner for mailing. ‘This method proved entirely successful 
and good survival was obtained in spite of the great distance and time 
involved. There apparently was some mortality as a result of canni- 
balism in the package. This could undoubtedly be avoided if fewer 
individuals were placed in each vial and care taken to isolate the larvae. 
The availability of a satisfactory method of shipment will aid immeas- 
urably in the distribution of the species in the Territory of Hawaii and in 
possible future shipments elsewhere in the Pacific. 

Upon arrival the larvae were placed in individual containers, either 
bamboo or glass, together with Aedes or Culex mosquito larvae. The 
Toxorhynchites larvae immediately became active and feeding occurred 
without delay. 

After arrival, it required from 5 to 10 days for the larvae to pupate. 
Between pupae and imago, about 6.5 days elapsed. Upon emergence, 
the sex of the adults were determined and they were released into the 
insectary. This room is approximately 27 feet in length, 11 feet wide and 
9 feet in height and has 3 standard windows along one side, and a window 
at each end. The temperature, without artificial heat, ranged between 
64°-87° F., with an average room temperature of 74° F. during the 


Fig. 1 Fig. 2 
Fig. 1. Fourth instar larva of Toxorhynchites brevipalpis feeding on fourth instar 
Aedes albopictus larva. Enlarged 1.5 times. 
Fig. 2. Adult female of Toxorhynchites brevipalpis (above) and adult female of Aedes 
albopictus (below) , to show relative size. Enlarged about 2 times. 
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period, The relative humidity ranged between 70 and 80 per cent. Fruit 
and fresh flowers were placed in the room as food for the adults. In addi- 
tion, cotton balls soaked in 10 per cent corn syrup or honey were sus- 
pended on strings at strategic locations. Various water-holding containers 
including bamboo pots, wooden tubs, glass jars, tin cans, pineapple lilies 
(Bilbergia thyrsoidea) , ape plants (Alocasia macrorrhiza var.) and small 
Strelitzia plants were distributed throughout the room as egg-laying re- 
ceptables. Several bamboo pots, glass jars and tin cans were placed on 
shelves near the ceiling or hung on wires. 

The first shipment showed a disparity of sexes in the emerged adults. 
The first 11 to emerge over a period of 3 weeks were males. The 2 
females emerged when there were very few males surviving. In spite of 
this difficulty, and although no copulation or egg-laying was observed, 
6 Toxorhynchites larvae were found in a wooden tub on the floor (1 
recovered September 18, 5 recovered September 21). Thus the first 
larvae of Toxorhynchites brevipalpis produced in the Hawaiian colony 
were recovered one month after the shipment was received from South 
Africa. 

Later shipments did not show an abnormal sex ratio and males and 
females emerged in about equal numbers. With adequate numbers of 
adults in the room, copulation and egg-laying have been readily ob- 
served and are worthy of description. The adults are not active and are 
usually seen resting on the walls or on the vegetation. This is par- 
ticularly true where the temperature is below 70° F. When a female is 
flying about, a male will dash out from his resting place and clasp with 
the female in mid-air. The two insects lose directional flight and tumble 
downward, falling a distance of 4 to 6 feet. During this time, copulation 
is apparently consummated. Near the floor, the male releases the female 
and flies away. The female may continue to the floor, where she rests a 
short while before flying back to the wall or foliage. Mating can occur 
within a day after emergence and egg-laying begins approximately one 
week later. 

Egg-laying occurs only when the temperature has risen above 72° F. 
This occurs most frequently during the afternoons. The female flies 
about searching for water-containers and, finding a suitable one, will 
hover for several seconds over the water surface at a height of 1 to 3 inches. 
As she hovers, she moves up and down in a rhythmic manner. As the 
egg is produced, the abdomen is depressed in a convulsive movement 
which ejects the egg forward from the female at an angle of approximately 
30° to the surface of the water. Occasionally the egg will not land on 
the water but will stick to the side of the container at a height above 
the water surface. This hovering has been observed on several occasions 
to continue until from 2 to 7 eggs are laid in the same container. The 
female then flies off to repeat the performance in other containers. These 
observations on copulation and egg-laying are similar to those described 
by Muspratt in his manuscript on the bionomics of Toxorhynchites brevi- 
palpis, which he was kind enough to send us before its publication. 

The choice of egg-laying site does not appear to be restricted, since 
eggs or larvae have been recovered from all types of containers. These 
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include not only the preferred bamboo pot and wooden tub, but also tin 
cans, glass jars, trays and vine bowls. Perhaps the most unusual example 
has been the recovery of larvae from beer cans which have only a tri- 
angular opening produced by a‘can punch. Rusty water has not proved 
to be a deterrent to egg-laying, and eggs have been recovered from a 
rusty tin plate and from rusty tin cans on several occasions. Whether 
this will occur outside the laboratory colony is not known. 


The eggs that are found are placed in individual test tubes and held 
for hatching. This occurs in approximately three days and our records 
indicate that 66 per cent of the eggs have produced larvae. These larvae 
are raised in individual glass tumblers in order to eliminate possible 
cannibalism. 

The Toxorhynchites larvae are fed on various sizes of Culex larvae 
during their development. Pupation occurs in approximately 4 weeks. 
The pupae are removed to a cage in order to determine the sex of the 
emerged adults. A total of 575 pupae has been produced through Decem- 
ber 1950, and a total of 245 females and 252 males has emerged. The 
loss of 78 (13 per cent) pupae which failed to emerge is unexplained 
and an effort is being made to reduce this mortality. The number of 
larvae lost during development varies, and it is difficult to determine an 
accurate mortality figure. It can be estimated, however, that from ap- 
proximately 1500 eggs, 1000 hatched, and of this number, 497 adults have 
emerged—giving an over-all larval and pupal mortality of approximately 
50 per cent. Starvation, particularly during the youngest stages, appears 
to be the principal contributing factor and recent changes in technique 
will, it is hoped, reduce the mortality. 

As of December 30, 1950, a total of 103 adults (68 females and 35 
males) has been released in the bamboo forest in Nuuanu Valley, Hono- 
lulu, but it is too early to determine if they have become established. 
In the meantime, colony breeding is being continued and expanded, to 
provide as many individuals as possible for release into suitable natural 
locations. At the present time there are approximately 800 specimens 
on hand. 


SUMMARY 


A laboratory colony of Toxorhynchites brevipalpis Theobald has been 
successfully established in Honolulu, from 121 larvae imported by air 
from South Africa. Breeding has occurred readily in the insectary and 
both copulation and egg-laying have been observed. 


Approximately one-third of the eggs laid failed to hatch, and of those 
that succeeded, only 50 per cent have been raised: to adults. This mor- 
tality appears to be the result of starvation during the early stages. Al- 
though bamboo pots and wooden tubs appear to be preferred sites for 
egg-laying, eggs or larvae have also been recovered in the insectary in 
both clean and rusty tin cans, glass jars and the axils of plants. Egg-laying 
is apparently inhibited by temperatures less than 72° F. 


A total of 68 mated females and 35 males has been released in a bamboo 
forest close to Honolulu during the month of December 1950. The colony 
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is being maintained and further releases will be made as the insectary 
population warrants it. 
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Review of the Indo-Australasian Parasites of the Fruit Flies (Tephritidae) 


By D. T. FULLAWAY 
HONOLULU 


In connection with the program of the U. S. Government, State of 
California and agencies in the Territory of Hawaii, working in coopera- 
tion to investigate the parasitism and predation occurring in the fruit 
flies (Tephritidae), it has been my privilege to examine representative 
lots of p Seem from the various consignments of fruit fly parasites 
and predators received in Honolulu from collectors in different parts of 
the world. These have come mainly from three regions, namely, from 
Africa, the Indo-Australasian region, and from South America. I be- 
lieve it is desirable to treat the different regions separately in reporting 
the results of my study, and to begin, I offer the following report on the 
Indo-Australasian representatives. 

It is unfortunate that the types of the species of opiine parasites de- 
scribed from this region are scattered and largely unavailable for study, 
as the descriptions are often meagre and insufficient for making a posi- 
tive identification. An effort has been made to have specimens in hand 
compared with types, but with regard to types in Budapest, Berlin, 
Formosa, etc., it is not known whether they are still intact and available 
for study. 


A study of the opiine parasites! discloses the fact that they can be 
separated readily into groups on characters peculiar to the representa- 
tive species O. longicaudatus (Group 1), O. persulcatus (Group 2), and 
O. fletcheri (Group 3), these being (a) presence (in Groups | & 2) or 
absence (in Group 3) of the post-nervellus in the hind wing; and (b) 
character of the parapsides: foveolate (in Group 2) or smooth (in Group 
1). Specimens studied in these groups were: 


GROUP 1 


O. longicaudatus (Ashmead) from Philippines; Malaya; India; Thailand; New Cale- 
donia; Marianas 


O. kraussii n. sp. from Australia 

O. formosanus Fullaway from Formosa 

O. tryoni Cameron from Australia 

O. compensans ? (Silvestri) from South India 
O. watersi n. sp. from North India 


1In addition to the opiines there were the following: Bracon fletcheri Silvestri from India, Bracon 
sp. from China, an alysiid Cratospila sp. from India, a cynipid from India, one from the Philippine 
Islands, several species from Malaya and one from Australia (Trybliographa daci Weld); the follow- 
ing chalcids: a Dirhinus from Australia, several species from India, one from Malaya; Tachinae- 
bhagus sp. from Malaya and Formosa, Spalangia sp. from India, one from China, one from New 
Caledonia, one from Australia, one from Malaya: Pachycrepoideus dubius from Malaya, China, Aus- 
tralia and Formosa; Syntomosphyrum indicum from India and Malaya; the proctotrupid Galesus sp. 
from India, Malaya and Australia; the staphylinid predator Thyreocephalus albertisi (Fauvel) from 
Australia and other staphylinids from the Philippine Islands. 
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GROUP 2 


. persulcatus (Silvestri) from India; Philippines; Thailand 

. deeralensis Fullaway from Australia 

. oophilus n. sp. from Malaya; North Borneo; Thailand; India; Formosa 
. skinneri n. sp. from Philippines 

. Carpomyiae (Silvestri) from India 

. arisanus Sonan from Formosa; Thailand; Malaya; India 

. javanus (Fullaway) from Malaya; Thailand 


GROUP 3 


fletcheri Silvestri from India; Java; Malaya; Philippines 
incisi Silvestri from India; Malaya 

fijiensis Fullaway from Australia; Fiji; New Caledonia 
makii Sonan from Formosa 

perkinsi Fullaway from Australia 

froggatti Fullaway from Australia 

manii n. sp. from India; Malaya; ‘Thailand 

bianchii n. sp. from India 


SSoooess 


The eight species included in the fletcheri, or No. 3 group, are dis- 
tinguished from the other opiines considered, by the absence of the 
post-nervellus from the hind wing. Lack of complete parapsidal grooves is 
likewise a distinguishing characteristic. Opius fletcheri, incisi and fijiensis 
are very similar in most respects and are undoubtedly closely related. By 
some competent hymenopterists they are considered indistinguishable, 
but personally I consider them distinct species, and this view is sup- 
ported to some extent by biological data. O. incisi is definitely a parasite 
of Dacus dorsalis, whereas O. fletcheri is primarily a parasite of Dacus 
cucurbitae. Fortunately I had on hand specimens of fletcheri identified 
by Silvestri, which I had myself collected in India. Opius maki Sonan 
appeared to me to be indistinguishable from O. incisi but dissections of 
the female made by K. S. Hagen disclose differences in the genitalia. O. 
makii possesses a small milk-sac which O. incist lacks altogether. The 
ovipositor appears to be uniformly shorter, not extending beyond the 
tip of the wings as it does in O. incisi. The other four species in the 
group are new or recently described; they are all small species with 
peculiar mesonotal characteristics and an entirely different type of wing 
venation from the fletcheri series. 

The species included in the persulcatus or No. 2 group and the 
longicaudatus or No. | group, in contradistinction to the species included 
in the fletcheri or No. 3 group, all possess a post-nervellus in the. hind 
wing. They have another common characteristic, the possession of com- 
plete parapsidal furrows. They are furthermore different from fletcheri 
and its close allies in having relatively smaller eyes and a longer clypeocu- 
lar line. The main difference between. the species in Group 2 (persulcatus 
group) and Group | (longicaudatus group) is, as indicated above, in the 
character of the parapsidal grooves: in the former the grooves are foveo- 
late, in the latter they are smooth. There are differences also in the 
wing venation: in the former the first cubital cross-vein is interstitial, 
or nearly so, with the recurrent nervure; in the latter the first cubital cell 
is pedicellate. 
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Seven species are now distinguished in what is called the persulcatus 
group because of the common possession of foveolate parapsidal grooves, 
post-nervellus in hind wing and interstitial first cubital cross-vein and 
recurrent nervure in forewings. It is not certain that Silvestri’s species 
persulcatus has been correctly identified from the many different forms 
seen in this variation-ridden complex of species, but at the moment and 
until we can obtain co-types from Italy, what is familiarly known as the 
South India pale form, is being so considered, because it is the form that 
fits his description closest and is from the type locality. Opius carpomyiae, 
javanus and arisanus have also been tentatively identified in this ma- 
terial. O. deeralensis, skinneri and oophilus are plainly different and 
have been described as new species, the first in a previous number of 
the “PRocEEDINGS” (14:65, 1950), the latter two herewith. The differ- 
ences in oophilus were not considered significant until it was discovered 
that its eggs and its egg-laying habits are quite anomalous (see paper by 
van den Bosch and Haramoto, p. 251 of this issue of the “PROCEEDINGS’’) . 


Difficulty was also experienced in recognition of species in the longi- 
caudatus group. Of described species, comperei, formosanus and com- 
pensans may be simply local or color varieties of the species from Manila 
described by Ashmead in 1905 as Biosteres (Opius) longicaudatus. A 
compared specimen, determined by Muesebeck as comperei, is in my pos- 
session, also the type of formosanus, which is clearly a color variety. 
In the Indian material from the type locality I believe I can identify 
compensans. On the other hand, O. kraussii presents differences in color 
of wings and absence of striae on the Ist and 2nd abdominal tergites, 
in addition to displaying a decided host preference (for Ceratitis capi- 
tata). O. watersi also should, I believe, be considered a distinct biological 
entity on account of its different host-relationship (it is propagated only 
on Dacus cucurbitae). Both are here described as new species. 


The types of the species herein described, except as noted, will be de- 
posited in the U.S. National Museum. 
Opius bianchii n. sp. 

Female.—3 mm. long, smooth and shining, finely clothed with silvery hairs; color of 
body generally chestnut brown, often more or less marked with black on vertex and 
occiput of head, on pronotum, mesonotum in median anterior and lateral posterior 
longitudinal broad stripes, prescutellar sulcus and lateral depression of metanotum, 
propodeum, mesopleura, in fact entire mesothorax, Ist, 4th, 5th and 6th abdominal 
tergites; legs yellowish brown or straw colored, eyes, ocellar space, antennal flagellum, 
ovipositor sheaths, tips of tarsi and stigma of wings also black or blackish; sparsely 
punctuate with microscopically fine setiferous punctuations. 

Head transverse, width three times length, wide between the eyes which are fairly 
large, oval and convex; ocelli placed anteriorly in the middle on vertex, the members 
arranged in the form of an equilateral triangle, the anterior and lateral members nearly 
equidistant, but distance from latter to border of eye is nearly one and one-half times 
the width of base; antennae as long as or a little longer than the body, inserted not too 
close together on the front of the head where the front merges into the face and in a 
groove or depression with a median broad longitudinal carina separating the lateral 
halves and extending down on to face; the sockets of the antennae with elevate? rims 
which laterally approach the inner border of the eye, 35-segmented, scape and pedicel 
stout, the flagellum filamentous; face considerably wider than long, slightly convex and 
carinate in the upper center as stated above, clypeus distinct, width three or four times 
median length, anterior margin obtusely angulate, posterior margin arched or bowed; 
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clypeal fossae deep; genae half the basal width of mandibles; cheeks rather wide; a 
rather wide space between clypeus and mandibles, which are curved and apically 
toothed. 

Thorax robust, nearly as deep as long and about half as wide; as wide as the head, 
sides of the pronotum deeply sulcate along anterior and posterior margins, posterior 
sulcus costate; mesothoracic scutum without complete parapsidal grooves, the same 
indicated by short, deep and wide furrows extending inward from the anterior lateral 
corner, and a wide and fairly deep fossa on the median line near the posterior border 
extended cephalad as a narrow shallow groove to mid length; transverse prescutellar 
sulcus fairly wide and deep and divided by costae into four compartments; scutellum 
triangular, slightly convex on the disc, declivous at the sides, which are greatly eroded 
and have a costate furrow along upper margin; metanotum with a median knob to 
the raised posterior margin, excavated at the sides to form a deep sulcus which is cos- 
tate or ribbed; propodeum convex, declivous behind and at the sides, coarsely rugose; 
mesopleura with a deep, wide costate sulcus anteriorly on the disc. 

Abdomen short ovate, somewhat compressed apically, the sides anteriorly collapsed, 
Ist tergite widening outwardly so that the apical width is more than twice the basal, 
two laterally placed carinae rim a deep basal excavation and extend posteriorly on the 
disc nearly the whole length of the tergite, the sides of which are also margined, the 
wings triangular, flat, smooth; Ist tergite is separated from the following tergites by a 
(medially) deep, wide furrow which is interrupted in the middle by a knob-like pro- 
jection from 2nd tergite, and tergites | and 2 are longitudinally striate; the following 
tergites 3 to 6 nearly equal in length; all have a transverse line of whitish hairs near 
their posterior borders; greatest width of abdomen is at posterior limit of 2nd segment; 
terminal tergites narrowing to a blunt apical end; ovipositor exserted, nearly as long as 
abdomen (about seven-eighths its length); legs rather slender. 

Wings hyaline, veins fuscous; radius in forewings arising at or a little before the 
middle of the stigma, the width of which is less than half the length, and more than 
double the length of the Ist abscissa of the radius; 2nd abscissa five times the length 
of Ist and longer than the Ist cubital cross-vein, which is broken at lower end so that 
the Ist cubital cell is pedicellate and the 2nd cubital cell is 5-sided and five times as 
long as wide at outer end; nervulus interstitial, nervus paralellus joins the median 
below the middle; hind wings without post-nervellus. 

Male unknown. 


Described from eight females (type and paratypes) reared from Car- 
pomyia vesuviana Costa puparia from Bareilly, India, April 1950. 


Opius manii n. sp. 


Female.—3 mm. long, smooth and shining, finely clothed with silvery hairs, color of 
body generally black, head mostly testaceous, legs ochreous or yellowish brown (except 
hind femora, which are infuscated and more or less blackish); sparsely punctuate with 
microscopically fine setiferous punctuations; flagellum of antennae, eyes, ocellar space, 
sheaths of the ovipositor, tegulae, tips of tarsi black or blackish. 

Head transverse, width three times length, wide between the eyes, which are convex; 
ocelli near the middle of the vertex, the members arranged in the form of an equi- 
lateral triangle, the anterior and lateral members nearly equidistant but distance from 
latter to border of eye is twice as great; antennae as long as, perhaps a trifle longer 
than the body, inserted not too close together on the front of the head where the front 
merges into the face, the sockets deep with elevated rims which laterally approach the 
imner border of the eye, 34-segmented, scape and pedicel stout, the flagellum filamentous; 
face considerably wider than long, slightly convex, although depressed at the sides be- 
neath the antennal sockets and with a median carina extending from between antennal 
sockets half the length of face; clypeus distinct, three to four times as wide as median 
length, anterior margin obtusely angulate, posterior margin arched or bowed; clypeal 
fossae deen; genae less than basal width of mandibles; cheeks rather wide; a rather 
wide space between clypeus and mandibles, which are curved and apically toothed. 

Thorax robust, as deep as long and nearly as wide, appreciably wider than head; 
sides of the pronotum deeply sulcate; mesothoracic scutum without complete parapsidal 
grooves, the same indicated by short, deep and wide furrows extending inward from the 
anterior lateral corner and a wide and fairly deep fossa on the median line near the 
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posterior border extended cephalad as a narrow shallow groove to mid length and be- 
yond; transverse prescutellar sulcus fairly wide and deep and divided by costae into 
four compartments; scutellum triangular, slightly convex on the disc, declivous at the 
sides, which are greatly eroded with small pits in the hollow; metanotum with a median 
knob to the raised anterior margin, excavated behind to form a deep groove or sulcus 
which is costate or ribbed; propodeum convex, declivous behind and at the sides, indis- 
tinctly areolate and more or less rugose; mesopleura with a deep, wide sulcus near 
lower margin, also prepectus. 

Abdomen ovate, somewhat compressed apically, the sides anteriorly collapsed, Ist 
tergite widening outwardly so that the apical width is about twice the basal, two lat- 
erally placed longitudinal carinae rim a deep basal excavation and extend posteriorly 
on the disc nearly the whole length of the tergite, the sides of which are also margined; 
a few irregular longitudinal carinae lie in between; wings triangular, flat, membranous 
and rather pallid; the Ist tergite is separated from the following tergites by a shallow 
furrow which is interrupted in the middle by a knob-like projection from the 2nd 
tergite; the following tergites, 3 to 6, nearly equal in length; all have a transverse line 
of hairs near their posterior borders; the 2nd tergite often with a few short striae, ovi- 
positor exserted and one-half to five-eighths length of the abdomen. Legs rather slender, 
hind femora and tibiae, however, somewhat enlarged. Wings infumate, veins fuscous, 
radius of anterior wing arising at or a little before the middle of the stigma, which is 
just a little wider than the Ist abscissa of the radial vein is long, 2nd abscissa three 
times as long as the Ist and exceeding in length the Ist cubital cross-vein, which is 
broken before joining the recurrent nervure so that Ist cubital cell is pedicellate and 
the 2nd is 5-sided; nervulus postfurcal, nervus parallelus joins the median below the 
middle; hind wing is without post-nervellus. 

Male is similar to female except in secondary sexual characters. 


Described from two female and one male specimens (type, allotype 
and paratype) reared from material labeled Dacus ferrugineus var. in- 
cisus, from Solanum verbascifolium, at Coonoor, India, August 1935. In 


the opinion of Dr. D. E. Hardy, the Indian material labeled D. ferru- 
gineus var. incisus Walker is probably Dacus dorsalis Hendel. 


Opius skinneri n. sp. 


Female.—5 mm. long, black throughout except the fore and mid legs which are 
brown; hind legs black to apex of the femur, tibiae and tarsi infuscate or dusky brown; 
antennae and ovipositor, veins of the wings also dark or dusky brown; more or less 
shallowly and closely punctuate on the thorax in front of the rugose propodeum; head 
also punctuate but the punctuation there is coarser and not as sparse as on the thorax; 
the head and thorax also have a fairly thick clothing of silvery white hairs which ex- 
tends weakly to the abdominal sternites and on the tergites to some extent, though 
there the clothing is sparser; abdominal tergites 1 and 2 are longitudinally striate but 
beyond the 2nd the tergites are rather smooth and polished except for punctuation. 

Head transverse, more than twice as wide as long; wide between the eyes, which 
are fairly large, and extending from the vertex half way down face, convex in shape; 
ocelli arranged in an equilateral triangle on the vertex, the field being elevated and 
smooth, with a circumferential groove in which the posterior ocelli stand almost vertical; 
ocelli to the eye nearly twice the distance from ocellus to ocellus, or equaling basal 
width; antennae fairly close together, further removed from the eye than from each 
other, the sockets deep with elevated rims; 49-53 segmented, scape and pedicel stout, 
flagellum filamentous; face convex; subcarinate medially longitudinally, carina extend- 
ing to lower margin of clypeus; wider than long, receding below; clypeus obtusely 
angulate on lower margin, arcuate on upper, presenting a smooth polished surface 
sparsely punctuate, fossae deep, cheeks fairly wide, equaling basal width mandibles, 
which are stout, curved and apically toothed. 

Thorax robust, as wide as the head and deeper than wide, mesothoracic scutum with 
parapsidal grooves very deep, converging and provided with large fossae; prescutellar 
sulcus with four to five deep fossae; scutellum roughly triangular in shape, slightly 
convex; mesonotum carinate in the middle and fossulate at the sides, with an anterior 
and posterior smooth transverse band; propodeum irregularly areolate and somewhat 
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rugose, with short median longitudinal carina basally; stigmata small and round; pro- 
notum laterally and mesopleura with deep and fossulated sulci. 

Abdomen ovate, slightly convex dorsally, somewhat compressed apically, ventrally 
collapsed toward base, Ist and 2nd tergites separated by a deep sulcus, Ist tergite weakly 
bicarinate longitudinally, sides also strongly margined, following tergites with a trans- 
verse line of fine silvery hairs close to the posterior border, tip of the abdomen em- 
browned; ovipositor exserted twice the length of the abdomen. Legs rather slender. 
Wings hyaline, radius in anterior wing arising beyond the middle of the stigma, which 
is black and lanceolate in shape (width about one-fifth length), 2nd abscissa nearly 
twice the length of the Ist but shorter than Ist transverse cubitus, which is interstitial 
with the recurrent nervure, nervulus interstitial with basal nervure or only slightly 
postfurcal, nervus parallelus joining median much below the middle. Hind wing with 
post-nervellus. 

Male a little smaller than the female but otherwise very similar. 


Described from 16 female and 12 male specimens (type, allotype and 
paratypes) reared ex fruit fly puparia taken from cucurbits at Pongi 
Mina, Mindanao, Philippine Islands, in March 1950, by F. E. Skinner. 


Opius oophilus n. sp. 

Female.—4 mm. long, head ochraceous, thorax and abdomen black (the former not 
solid black but having more or less extensive areas of the mesonotum brownish), more 
or less shallowly and closely punctuate on the thorax in front of the propodeum; head 
also punctuate but the punctuation here is coarser and not as sparse as on the thorax. 
The head and thorax also have a fairly thick clothing of silvery white hairs which 
extends weakly to the abdominal sternites and on the tergites to some extent though 
there the clothing is sparser. Abdominal tergites 1 and 2 are longitudinally striate but 
beyond the 2nd the tergites are smooth and polished. The 5th and 6th are generally 
stramineous, as are the trophi and the legs, but the mid and hind tarsi are generally 
dusky. The antennae are dusky brown basally, becoming black outwardly. The ovi- 
positor also is black. 

Head transverse, more than twice as wide as long, wide between the eyes, which are 
convex; ocelli arranged in an equilateral triangle on the vertex, the field being elevated 
and smooth, with a circumferential groove, in which the posterior ocelli stand almost 
vertical. Ocelli to the eye nearly twice the distance from ocellus to ocellus. Antennae 
fairly close together, further removed from the eye than from each other, the sockets 
deep with elevated rims; 39-segmented; scape and pedicel stout, flagellum filamentous. 
Face convex, subcarinate medially longitudinally, wider than long, receding below. 
Clypeal fossae deep. Cheeks fairly wide. Mandibles stout, curved and apically toothed. 

Thorax robust, as wide as the head and deeper than wide; mesothoracic scutum with 
parapsidal grooves very deep, converging and provided with large fossae; two slight 
submedian depressions anteriorly; prescutellar sulcus with four deep fossae; scutellum 
triangular, slightly convex; metanotum carinate in the middle and fossulate at the 
sides with an anterior and posterior smooth transverse band; propodeum irregularly 
areolate and somewhat rugose; stigmata small and round; pronotum laterally and 
mesopleura with deep and fossulated sulci. 

Abdomen ovate, slightly convex dorsally, somewhat compressed apically, ventrally 
collapsed toward base; Ist and 2nd tergites separated by a deep sulcus; Ist tergite 
longitudinally weakly bicarinate, sides also strongly margined; 4th and following tergites 
with a transverse line of fine silvery hairs close to the posterior border; ovipositor 
exserted, twice the length of the abdomen and very slender. 

Legs rather slender. Wings hyaline, veins fuscous, radius in anterior wing arising at 
about the middle of the stigma, which is triangular and fairly broad at middle (width 
a little more than one-third length), 2nd abscissa somewhat shorter than the Ist trans- 
verse cubital, which is interstitial with the recurrent nervure or generally nearly so; 
nervulus interstitial with basal nervure or only slightly postfurcal; nervus parallelus 
joining median much below the middle. Hind wing with post-nervellus. 

Male a little smaller than the female but otherwise very similar. 


Described from 8 female and 3 male specimens (type, allotype and 
paratypes) reared from Dacus dorsalis Hendel at Honolulu, Oahu, Ha- 
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waiian Islands, during September 1950. Although these types were bred 
from material collected on Oahu, this opiine is not a Hawaiian species. 
The material from which the Oahu generations originate is believed to 
have come from Malaya. 

The distinctive characteristics of this species are the reddish head, black 
and shining abdomen, broad stigma in forewing, and slender ovipositor, 
the valves of which are pointed and not spatulate. 


Opius kraussii n. sp. 

Female.—Length of body 4 mm.; smooth and shining, sparsely clothed with silvery 
hairs; ochraceous; sparsely punctuate with microscopically fine setiferous punctuations, 
face especially close beset; eyes, ocelli, ovipositor sheath, antennae (except basal four- 
fifths of scape, which is concolorous with body), hind tarsi and tips of all other tarsi 
black or blackish. 

Head transverse, twice as wide as long, wide between the eyes, which are short oval 
and convex; ocelli near the middle of the vertex, arranged in the form of an obtuse 
triangle and with a depression on the outer face; distance between the lateral members 
much greater than the distance between the lateral and anterior member, these being 
practically contiguous; distance between the lateral members and the inner margin of 
eye about one and one-half times that between the centers of the lateral members; 
antennae longer than the body, inserted fairly close together (not much further removed 
from eye than from each other), the sockets deep with elevated rim; 42-48-segmented; 
scape and pedicel stout, the flagellum filamentous; face wider than long, more or less 
convex; clypeus distinct with anterior margin obtusely angulate and only slightly 
prominent, hind margin curved to semicircular form; cheeks fairly wide; mandibles 
stout, curved and apically toothed, base nearly as wide as distance to margin of eye; 
maxillary palpi 5-segmented, long, labial 3, short. 

Thorax robust, half again as long as deep or wide, as wide or a trifle wider than the 
head; sides of the pronotum deeply sulcate; mesothoracic scutum convex, with deep 
parapsidal furrows converging and uniting in a short and rather wide fovea, which 
extends almost to the posterior margin of the mesoscutum; tranverse prescutellar 
sulcus median and only half the basal width of the scutellum, costate and divided into 
six deep fossae; scutellum triangular, slightly convex on top and declivous at the sides; 
metanotum a flat transverse band somewhat depressed; propodeum convex, areolate, the 
median areola closed apically and pedicellate on a short carina-like stem at the base; 
lateral surfaces of the propodeum pitted and carinate to a certain extent; mesopleura 
marked with a costate groove anteriorly and a depression posteriorly at about middle 
depth; stigmata small and round. 

Abdomen ovate, somewhat compressed apically, the sides anteriorly collapsed, smooth 
and polished throughout, first tergite medially bicarinate, sides strongly margined as 
well, separated from following tergites by a deep sulcus; apical tergites with a trans- 
verse line of hairs close to the posterior border; ovipositor exserted and as long as the 
body. Legs rather slender, although the femora are inclined to be stout. Wings infumate, 
veins fuscous, radius in anterior wing arising near the middle of the stigma, which is 
lanceolate; 2nd abscissa of the radius three times length of first but not as long as 
the Ist cubital cross-vein, which is broken before it joins the recurrent nervure inter- 
stitially so that Ist cubital cell is to a degree pedicellate; 2nd cubital cell longer than 
wide, as long as the Ist cubital; nervulus in front wing is postfurcal, nervus parallelus 
intersecting below the middle on median, post-nervellus present in hind wing. 

Male similar to female in all but sexual characteristics. 


Described from 2 female and one male specimens (type, allotype and 
paratype) reared from fruit fly pupae ex Planchonella, Deeral, Australia, 
1949, Krauss collector. Types in the Hawaiian Entomological Society 
collection. 


Opius watersi n. sp. 


Female.—About 5 mm. long; smooth and shining, finely clothed with silvery hairs, 
which are especially numerous on the face and propodeum; ochraceous (yellowish 
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brown) throughout, sparsely punctuate with microscopically fine setiferous punctuations, 
face closely beset; eyes, ocelli, sheaths of ovipositor, antennae apically, tips of tarsi 
and hind legs from femur outwardly black or blackish. 

Head transverse, nearly twice as wide as long, wide between the eyes, which are 
convex; ocelli near the middle of the vertex, forming an obtuse triangle and with a 
depression on the outer face, the lateral members farther apart than anterior and 
lateral (2x) but distance to margin of eye greater (12x base triangle); antennae longer 
than the body, fairly close together at base (further removed from eye than from each 
other), the sockets deep with elevated rim, 45-48 segmented, the scape and _ pedicel 
stout, the flagellum filamentous; face wider than long, convex in the middle, depressed 
at sides and receding somewhat below; clypeus distinct, the fossae deep; cheeks fairly 
wide; mandibles stout, curved and apically toothed, black; distance from base to eye 
margin a little more than basal width; maxillary palpi 6-segmented, labial 4 and 
considerably shorter. 

Thorax robust, nearly as deep as long and only half as wide but wide as the head, 
sides of the pronotum deeply sulcate, mesothoracic scutum with deep, smooth parapsidal 
furrows converging caudad to a small median longitudinal depression situated a little 
before the posterior margin; transverse prescutellar sulcus with from two to six pits 
depending upon the number of costae but never undivided, and furthermore, the sulcus 
is generally more deeply and widely excavated and occupies a larger part of the scu- 
tellum (about one-fourth to one-third the length); scutellum triangular; metanotum 
transverse, a smooth sulcus between the carinated anterior and posterior margins; 
propodeum convex, declivous behind, irregularly areolate and generally with a short 
median carina extending caudad from anterior margin; mesopleura with a deep costate 
sulcus along lower anterior margin and a deep fossa near middle posteriorly. 

Abdomen ovate, somewhat compressed apically, the sides anteriorly collapsed, Ist and 
2nd tergites longitudinally striate and separated by a deep sulcus, the former also 
longitudinally bicarinate sublaterally and the sides strongly margined as well; following 
tergites smooth and shining, with a transverse line of fine silvery hairs close to posterior 
border (often with transverse black bands); ovipositor exserted and as long as the 
entire body. 

Legs rather slender, femur fairly stout. Wings hyaline, veins fuscous; radius in front 
wings arising at about the middle of the stigma, which is lanceolate (width one-fourth 
length). Ist transverse cubitus broken near apex and extended at nearly right angle to 
cubitus. 2nd abscissa of the radius and Ist section of the Ist transverse cubitus sub- 
equal in length. 

Male generally smaller, abdominal tergites 3-8 with transverse black band on anterior 
half. 


Described from 6 females (type and paratypes) reared from fruit fly 
puparia ex Luffa collected at Bareilly, U. ?., India, in November 1949, 
by Bianchi and Waters. Allotype ex laboratory bred material. 
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Opius oophilus Fullaway, an Egg-Larval Parasite of the Oriental 
Fruit Fly! Discovered in Hawaii? 


By ROBERT VAN DEN BOSCH and FRANK H. HARAMOTO® 


UNIVERSITY OF HAWAII, COLLEGE OF AGRICULTURE, 
AGRICULTURAL EXPERIMENT STATION 


In December of 1949 a number of glossy black opiine parasites were 
recovered from oriental fruit fly larvae reared from guava (Psidium 
guajava L.) fruits collected at Waikane, windward Oahu. At first these 
specimens were believed to be a melanistic form of one of the oriental 
fruit fly parasitest that had been well established in the Territory for 
about a year. However, recovery of the black Opius in increasing num- 
bers during the following months caused speculation that it might be 
a distinct species. Critical examination and comparison of specimens of 
the Waikane Opius and Opius sp. revealed distinct differences between 
them, and it was concluded that they were different species. D. T. 
Fullaway (1951), after carefully studying the Waikane Opius, found it 
to be a new species and describes it under the name Opius oophilus, on 
page 248 of this issue of the “PROCEEDINGS.” 


O. oophilus was apparently shipped to the Territory and liberated as 
Opius sp. Its area of origin is not definitely known, but it probably came 
from Malaya in collections made by N. L. H. Krauss. 


COMPARISON OF O. OOPHILUS AND OPIUS SP. 


In both sexes of O. oophilus the head is always entirely red. The gen- 
eral body color is glossy black, and the legs are yellowish. In most 
females the pronotum and scutellum are also red, and the terminal seg- 
ments of the abdomen are yellowish. The slender ovipositor is black 
and bears rows of fine pale setae. The venter of the female abdomen 
is distinctly paler than the dorsum in freshly emerged specimens, but 
the contrast is not so pronounced in older individuals. Males are typi- 
cally black-bodied although the pronotum is sometimes lightly marked 
with red. The abdomen is black on both the dorsal and ventral sur- 
faces. 


The typical Opius sp. female has an orange abdomen except for the 
first tergite, which is black. The thorax may be entirely black, but in 
many individuals the pronotum is reddish. The head in some specimens 


1 Dacus dorsalis Hendel. 

2 Published with the approval of the Director of the Hawaii Agricultural Experiment Station as 
Technical Paper No. 223. 

% The authors wish to acknowledge the kind cooperation and advice given by H. A. Bess, I. M. 
Newell and W. C. Mitchell of this Experiment Station and G. L. Finney and K. S. Hagen of the 
Division of Biological Control, University of California. 

4 This parasite has been called Opius persulcatus (Silvestri) by workers in Hawaii. However, its 
taxonomic status is doubtful and it is questionable whether the O. persulcatus of Silvestri is yet estab- 
lished in the Territory; consequently, it will be referred to as Opius sp. in this paper. 
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is entirely reddish whereas in others the occiput is black. Males of Opius 
sp. are superficially similar to those of O. oophilus but are easily dis- 
tinguished because the occiput is black and the venter of the abdomen 
whitish-yellow. Some males are strongly marked with orange on the 
dorsum of the abdomen. In both sexes the black areas are duller than 
in O. oophilus. 

Important morphological differences exist in the ovipositors and eggs 
of the two species. In general aspect the ovipositor of O. oophilus is 
much more slender and delicate than that of Opius sp. The valves in 
the former are narrower than those of the latter, thus giving the ovi- 
positor its slender appearance (figs. 1 and 2). In addition, the valves of 
O. oophilus are less densely clothed with setae than those of Opius sp. 
The tip of the ovipositor shaft in O. oophilus is smooth and scalpel-like 
while in Opius sp. it is swollen and serrate (figs. 3 and 4.) This dif- 
ference may have adaptive significance since O. oophilus oviposits in 
eggs, while Opius sp. attacks active larvae. Correlated with the differ- 
ences in the ovipositors are remarkable differences in the eggs of the 
two species. The egg of O. oophilus is about 340 » long by 60 » wide at 
the widest point, and is somewhat reniform, while the egg of Opius sp. 
is about 700 » in length, 95 » wide at its greatest width, and is strongly 
tapered at one end (figs. 5 and 6). 


STATUS OF O. OOPHILUS IN HAWAII 


During the first half of 1950, O. oophilus spread rapidly on Oahu and 
increased in abundance so swiftly. that by July it had become the dom- 
inant oriental fruit fly parasite on the island. During the last five months 
of the year parasitization by this species averaged about 64 per cent 
in host larvae in guava fruits collected at scattered places over Oahu. 
Combined parasitization by the three other oriental fruit fly parasites® 
in the same collections averaged only about 12 per cent. Parasitization 
has also been high in Surinam cherries (Eugenia uniflora L.), false ka- 
mani (Terminalia catappa L.) and mangoes (Mangifera indica L.). In 
addition, specimens have been recovered from coffee (Coffea arabica L.) , 
orange (Citrus sinensis (L.)), passion fruit (Passiflora sp.) , and papaya 
(Carica papaya L.). O. oophilus has also been recovered on Hawaii, 
Maui, Molokai, and Lanai and is rapidly increasing in abundance on 
these islands. 


BIOLOGICAL STUDIES 


Studies on the biology of O. oophilus have revealed that it attacks its 
host in the egg stage and acts as an egg-larval parasite, emerging from 
the host puparium. This habit apparently has never been observed before 
among fruit fly parasites. Bess et al. (1950) reported Opius sp. to be a 
parasite of first instar oriental fruit fly larvae, and when O. oophilus was 
first reared from field collected host larvae of this stage it was assumed 
to have a similar habit. However, in May 1950, O. oophilus females were 
observed probing in fruit fly oviposition punctures in papaya fruits, and 


5 Opius longicaudatus (Ashmead), Opius incisi Silvestri, and Opius sp. 
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Fig. 1. Opius sp., distal portion of ovipositor valve. Fig. 2. O. oophilus, distal portion 
of ovipositor valve. Fig. 3. Opius sp., head of ovipositor shaft. No. 4. O. oophilus, head 
of ovipositor shaft. Fig. 5. O. oophilus, egg. Fig 6. Opius sp., egg. 

Scale 100 micra. 
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close examination of the egg punctures revealed only fruit fly eggs to be 
present. When these eggs were dissected many of them were found to 
contain parasite eggs. Rearings from this same batch of eggs produced 
59 female and 38 male O. oophilus and 86 oriental fruit fly adults. Addi- 
tional dissections and rearings have confirmed the egg-larval habit. Fur- 
thermore, O. oophilus is now being mass bred on oriental fruit fly eggs 
in the University of California’s Honolulu insectary. 

Fruit fly eggs are susceptible to attack from the time they are deposited 
until time of hatching, a period of about two days in the field. The para- 
site eggs may hatch either before or after eclosion of the host larva, 
depending upon the time of attack. Superparasitism is common and as 
many as three eggs or larvae have been dissected from a single host egg. 

The discovery of this egg-larval parasite of the oriental fruit fly raises 
the possibility that similar parasites of other fruit flies may exist in 
other parts of the world. Utilization of parasites of this type might aid 
materially in the biological control of various tephritid species which are 
important pests in many countries. 


ADULT BEHAVIOR.—In searching for host eggs the female moves over the 
fruit in quick, short dashes. The antennae are spread and directed down- 
ward on to the fruit surface, and when a fruit fly egg puncture is found 
they are drawn closely together. After a brief examination of the poten- 
tial oviposition site by the female the abdomen is raised and the ovi- 
positor shaft is thrust down through the puncture into the cavity con- 
taining the host eggs. The abdomen and ovipositor may be raised sev- 
eral times before oviposition takes place. If no host eggs are found after 
a short period of probing, the female leaves. When egg laying has com- 
menced, the female slowly rotates about the oviposition site as she moves 
the ovipositor from egg to egg. She may remain at a single puncture 
for an hour or more, systematically parasitizing the eggs in the cavity. 

O. oophilus females are very aggressive. Many times they have been” 
found battling each other over fruit fly egg punctures. Females have 
actually been observed to wait near an ovipositing fruit fly and then 
attack the egg puncture immediately following departure of the fly. In 
one case a fly returned to an egg puncture, battled with a parasite attack- 
ing the eggs, and then resumed oviposition. 

Insectary observations indicate that O. oophilus females do not limit 
their egg laying activity to the daylight hours. Workers at the Univer- 
sity of California fruit fly laboratory early noted that ovipositing females 
were very active during the night. Observations by the authors have cor- 
roborated this fact. Although this phenomenon has not as yet been 
observed in the field, it is logical to assume that the same behavior prob- 
ably occurs under natural conditions. 


LarvaE.—Detailed studies of the morphology of the larvae have not 
been made, but at least three instars have been recognized and there 
probably is a fourth. The primary larvae are very active and have large 
curved mandibles. The first moult apparently takes place when the host 
is in the late second instar. In the later instars the parasite larvae are 
sac-like, sluggish, and bear small mandibles. 
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SEX RATIO.—Of 11,426 O. oophilus adults recovered from field infested 
guava fruits during the past year, 6,821 were females and 4,605 males. 
This is a ratio of 1.5:1 in favor of females. Available figures indicate 
that the sex ratio of Opius sp. is about 1.8:1 and that of Opius longi- 
caudatus (Ashmead) about 1:1. These figures may possibly be influenced 
by season, climatic conditions, host density, etc., but they probably repre- 
sent the ratios found under average field conditions. 


CONCLUSION 


O. oophilus is still spreading over the Territory, and its peak of effec- 
tiveness no doubt has not been reached on all of the islands. However, 
if the pattern of spread and increase that has taken place on Oahu is 
followed, it will soon become the dominant species throughout the Ter- 
ritory. ‘There is no question that much benefit has already been derived 
from this parasite and it will probably continue to play an important 
role in the biological control of D. dorsalis in Hawaii. 
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Studies in Pacific Bibionidae (Diptera)* 
Part II:? Genus Philia Meigen 


By D. ELMO HARDY*® 


The genus Philia is rather poorly understood in the Pacific area and 
the present report must be considered as a preliminary study of the 
species now known from this region. The genus, as is the family, is very 
restricted in its distribution in the Pacific. Species of Philia have been 
recorded only from Australia, New Zealand, the Philippine Islands, Java 
and Borneo. The present study adds New Guinea to the distribution 
records. 

At present time there are but twenty-one species and one variety of 
Philia known from Australia and the Pacific island areas, except Japan. 
Descriptions of these species and a key are presented herein. Just the 
diagnostic characters are given in cases where the species has been ade- 
quately described in other publications or where the writer has not seen 
the species. 

The writer is much indebted to Paul Freeman, British Museum (Nat- 
ural History) ; Dr. Alan Stone, United States National Museum; and Dr. 
J. C. Bequaert, Museum of Comparative Zoology, for having had the 
privilege of studying the Pacific Philia in their collections. 


Key to Known Pacific Philia 


Wy: I sis sas se apa ass a een cee coh Spengler oats 2 
MINOR aces Scat oda ta talent cay tise nena tah spre seen cen an ine cA CaTA Lies akan carat ci 20 
2. Thorax and abdomen entirely dark brown to black; legs usually all black............ 3 
Thorax at least rufous on the dorsum, or variegated with red; coxae and femora 
ORE WU iii ict vanpatrnlen tpi ganp Sabina oan buen pactae al aaa 17 
3. Hind tarsal subsegments conspicuously swollen, not over three times longer 
than wide and usually about as thick as the = OF the bist. 4 
Hind tarsi slender, subsegments not swollen, mefatarsi six to eight times longer 


CERI Rl Sack asons pp eos ecclesia Secs sca bah ts sn tnseseh cdgerbaes nb ccpsenlie Son ea Sindee tae 11 
4. Rostrum (the sclerotized portion of the head in front of the eyes) very elongate, 
equal in length to the remainder om the head (Tasmania, So. Australia) 

sas ai kceg teed doaiiecalkecluanaipt ash Saba cans cea bniias Saek at aad longirostris (Macquart), p. 265 
Rostrum not as long as the lower section (section of smaller facets) of the eye, 
usually not noticeably developed beyond the eye margin... .......----.-...22--0-+ 
5. Front tibiae with three spines on a strong prominence at upper third of the 
segment, and with a single spine situated at the apical two-thirds of the tibia 

(fig. 8a; wings yellow-brown fumose (New Zealand)....nigrostigma (Walker), p. 268 
Spines of front tibiae not arranged as above; wings usually hyaline or slightly 





EN incites carers esata poachers an oo cain pie scare nie tcge Abin omarion emenag Coane 6 

6. Front tibiae with just one row of spines above the apical set 7 
Front tibiae with the spines above the apical set arranged in two rows, these 

sometimes lie close together but are lined up in rows (figs. 2a and 11a)............ 8 


1 Published with the approval of the Director of the Hawaii Agricultural Experiment Station as 
Technical Paper No. 219. 

2 Part I, appeared in the 1950 Proc. Haw. Ent. Soc., 14(1):75-85. 

® Associate Entomologist, Hawaii Agricultural Experiment Station, College of Agriculture, Univer- 
sity of Hawaii. 
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7. Hind metatarsi strongly swollen, they are equal in width or wider than the 
apices of the femora or the tibiae; wings faintly yellow fumose (Australia) 


varipes (Skuse), p. 274 


Hind metatarsi not so strongly swollen, about half as thick as the apices of 


the tibiae; wings slightly milky (Philippine Islands)....acutidens (Edwards), p. 260 


Front tibiae with only four spines above the apical set; these arranged in two 
closely placed rows just above the middle of the segment; the top two spines 
close together and the lower pair more widely spaced (fig. 2a) (Philippine 
Islands) 

Front tibiae with five spines above the middle set, not arranged as above 


. Very densely pilose species; radial veins lined with strong hairs on the dorsal 
surface; wings fumose; antennae short and with nine to ten segments; hind 
metatarsi about three times longer than wide (Australia) crinita n. sp., p. 

Sparsely pilose species, mesonotum and scutellum chiefly bare; radial vein bare 
except for a few microscopic hairs near base; wings hyaline; antennae elon- 
gate and thirteen segmented; hind metatarsi two times longer than wide 

. The first set of spines above the apical set on the front tibiae widely separated 
from the second; the first set located near the basal third and the second set 
near the apical two-thirds (fig. lla); hind metatarsi wider than apices of 
tibiae (fig. 11b); apical spurs of front tibiae nearly equal in size to the spines 


(New Zealand) segnis (Hutton), p. 272 


The two sets above the apical set are close together and located at the middle 
of the tibiae (fig. 5a); the hind metatarsi not as thick as the tibiae and the 
apical spurs about two times'larger than the spines (New Zealand) 


insolita (Hutton), p. 264 


. Front tibiae with three large spines situated at the middle of the segment 


(Philippine Islands) trispinosa (Edwards), p. 273 
12 


Front tibiae with four or more spines above the apical set 


- Stigmata absent; wings hyaline, very slightly milky; front tibiae with three 
spines situated just before the middle and two more spines just beyond the 


middle (Java) sublacteata (Edwards), p. 273 


Stigmata prominent, dark brown in color; wings smoky; front: tibial spines 
not as above 


. Coxae and all femora bright yellow-orange; front tibiae with four spines in the 
middle arranged in two sets, the top two close together on the middle of the 
tibia and the other two widely separated; the tibiae also with one large spine, 
on the outer side, situated at the outer two-thirds of the segment (fig. 9a) 


13 


quintana n. sp., p. 270 


At least the middle and hind femora chiefly dark, except possibly in nigriventris 
(De Meijere); tibial spines not as above 
. Flagella of antennae with ten or eleven segments; front tibiae with two spines 
placed side by side and close together at middle and two more, also side by 
side but much wider apart, immediately beyond the middle of ‘the segment; 
anal area of wing not well developed, somewhat obtuse (Java) 


14 


obtusa (Edwards), p. 269 


Flagella of antennae with seven or eight segments; front tibial spines not as 
above; anal area well developed, the angle formed by the sides of the anal 
lobe acute 

. Front tibiae with five spines above the apical set, three in a row (near middle?) 
and with two short tooth-like spines externally placed; coxae and femora 


yellow (Java) nigriventris (De Meijere)?, p. 268 
16 


Front tibial spines not as above; legs chiefly testaceous or all black 


. Front tibiae with two spines near basal one-third and three spines at the apical 
two-thirds of the segment; legs testaceous, coxae and femora tinged with 


rufous (Australia) pictipes (Skuse), p. 270 


Front tibiae with three spines just before middle and one more spine on outer 
side a little more distally placed; legs black (Philippine Islands) 


scabricollis (Edwards), p. 272 
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17, Very tiny species, 2.5 mm. in length; wings very pale yellowish, almost hyaline; 
front tibiae with two spines near the basal third and three spines near the 
apical two-thirds of the segment (fig. 4a); mesonotum, pronotum and scu- 


tellum brown to blackish in the middle (New Guinea)............ exigua n. sp., p. 263 


Not as above, dark-winged species, 4.0-7.5 mm. in length; tibial spines differ- 
UNE TI Sh aia Sareea eqs nga cy este pani ca incerta at aicnneneh atom Tons 

18. Thorax entirely rufous; femora all rufous except for slightly darkened apices; 
flagella of antennae with eleven distinct segments; front tibiae usually with 

six spines in the middle set; species 6.5-8.0 mm. in length (New Guinea) 


18 


sada that alaase ee ane eiae Ber ate ee ere ee cae od multispinosa n. sp., p. 266 


Pleura brown to black; at least middle and hind legs brown to blackish; flagella 
eight-segmented; three to four spines in the middle set on front tibiae; species 


MART SUNN AEN WR fk noe sone spe atic caso lsasnndh ca enatsadebesphetboseasecesaisenpebraebshinlg 19 
19. Dorsum of thorax uniformly red; abdomen brownish red; anterior pronotal 

comb with two groups of four teeth; posterior comb with a row of six 

small teeth in the middle and two larger teeth, one in front of the other, 

CIE ORRIN SUCR CION UUs Ships ssecetcskncce sp ertacciene ceesintcapeicnciomaraad rubida (Edwards), p. 271 


Thorax and abdomen shining black; teeth of pronotal combs not as above (Java) 


SasbiteylnaF eet soastat ycasecs pen bess blacoesunan tamale daaialst sasieiciavabaabeed nigriventris (De Meijere) ?, p. 268 


20. Front tibiae with three large spines on a prominence at basal third and a single 
spine at the apical two-thirds (fig. 8a); rather large dark-winged species, 
6.5-9.0 mm. in length (New Zealand) 





nigrostigma (Walker), p. 268 


Oe TURIN SEMIN PRU NO IN pce sh ensdsiccesintese sata ghegtaachsen besesifensea tap msbuoecaeac 21 

21. Rostrum very elongate, equal to slightly longer than the remainder of the head 
and one and one-third times longer than the antenmae.............220..22e.eeseeeeeeeeeee 22 
Rostrum not longer than the compound eyes, usually much shorter.................... 23 

22. Front tibiae with two spines near the base and three spines near the middle 
of the segment; eyes nearly bare (Australia)............ longirostris (Macquart), p. 265 

Front tibiae with four spines in a row just above the middle; eyes densely 
BURR COENEN eed Sates daectc ddd thes nclusaeaacaboshececrs sata axtoecess rostrata n. sp., p. 271 
Sime WRN SAN Se Sk case accel pinsdncedeacimadenacoer skssepdecbchnbs tment eoear hgh rea igeds 24 
TRIN: COMTI OR oR UIONINNE 5052050 5g sa spec nsudsuckopudeinns raesbaanacans pod aguleinalbs ainsi 25 


24. Wings whitish, veins white; stigmata pale brown; length 2.5 mm. (Australia) 


siecle dactheg Deca dare ns aes Sa ee Sui ee a Nh a ee desistens (Walker), p. 262 


Wings not whitish, veins yellowish to brown; stigmata prominent, brown; 


MORNEEA 0G: SENN (RUBEN PNR go soa tage enst acca sve sepegmices Socagsvnce lecticollis (Skuse), p. 265 
-- 26 


25.. “‘Pihorax -entively ‘dark Drown to: Glaeke ioc cc ccsca cia cwadcosctnonn epee 
"RENT: RU - LAE WAU US WRENN ON as aoc cease seveccntip sckesaricbca bien cdentncounasele 

26. Front tibiae with just three spines above apical set; spurs of front tibiae only 
about half as large as the apical spines (Philippine Islands)........................... 


Cae Cee eee ages et Shae cay ee trispinosa (Edwards), p. 273 


More than three spines above apical set; spurs equal or larger than apical 
SEINE es ae ahaaasig tees kasapi ha cps va tao bce temp dona Padanadi ica aA e IRAE 
27. Front tibiae with three spines in a set just before the middle and with two 
teeth a little more distally placed on the outer side one in front of the other 

CR RRRAU IGPU. TENG ost as Fa cain aetacencted scabricollis (Edwards), p. 2 
Spine OF THOME CHOIRS BUDE GO METRO casos rc setna eommrtates neers nnnnaseacepetemiore 
28. Front tibiae with three spines on a strong prominence at basal one-third of the 
segment and with a single spine at the apical two-thirds (fig. 8a); abdomen 
ferrugineous beneath, femora red with black tips. (New Zealand...................-.- 


27 


72 
28 


Sh abun sans Giada Let ale Reuse nigrostigma var. zealandica (Walker), p. 269 


Front tibiae with two spines at the basal one-third and three spines at apical 
two-thirds (fig. 1la); abdomen all dark brown to black; legs brown to blackish. 


CINE SAUMIRIED la scot pnsae tatoo nasa wars io tapas glccatbine cae banesdyea eens segnis (Hutton), p. 272 


29. Front tibiae with three spines on a strong prominence at basal third of the 
segment and with a single spine at the apical two-thirds (New Zealand).......... 


scabs dip toesninta teats isa LGA AR Solita lb co oaptgaeasSbamt snconbca soca epbeaadane al nigrostigma (Walker), p. 268 
30 


"Liblal spies 008 aa AD OV Enc ahs Mpiickcieiss hn cks sca 
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. Front tibiae with two sets of spines near middle, two spines in top set and three 
in second set (fig. 5a) (New Zealand, Australia) 
Just one set of spines above the apex of the tibiae 
. Four spines in middle set on the front tibiae; membrane of abdomen orange- 
red; wings smoky (Philippine Islands) acutidens (Edwards), p. 260 
Usually six spines in the middle of the front tibiae; membrane of abdomen 
black; wings brown fumose 
. Thorax entirely yellow-red; larger species, body, 7.0 mm.; wings, 9.0 mm. 
(New Guinea) ispinosa n. sp., p. 266 
Dorsum of thorax brownish red; pleura black; smaller species, body and wings, 
5.0 mm. (Java) nigriventris (De Meijere)?, p. 268 


Philia acutidens (Edwards) (Fig. 1a) 
Dilophus acutidens Edwards, 1929, Notul. Ent., 9:79. 


This species has strongly clavate hind femora and is closely related to 
Philia varipes (Skuse). It appears to differ from varipes by not having 
the hind metatarsi so strongly swollen. In the original description Ed- 
wards states that the antennae have only six distinct segments in the 
flagellum. He also states that the row of spines on each front tibia is 
arranged immediately before the middle. One female specimen, which 
appears to be this species, has been studied from the Philippines. The 
antennae are, however, ten segmented, the body is entirely rufous and the 
tibial spines, above the apical set, are situated near the basal third of the 
segment (fig. la). The two specimens which Edwards studied may have 
had the antennal segments more compact than in the one at hand. Ed- 
wards’ female had the head, prothorax, pleura, abdominal plates, tibiae 
and tarsi black. The specimen herein recorded may possibly be a different 
species from acutidens. 

Male length: body, 3.5 mm.; wings, 3.2 mm. 

Female length: body, 4.5 mm.; wings, 3.2 mm. 

Type locality: Balbalasang, Philippine Islands. 

Type in the British Museum (Natural History) . 

The specimen at hand was from La Lun Mts. Davao, Mindanao, Phil- 
ippine Islands, July 2 (C. F. Clagg) . 


Philia bakeri n. sp. (Fig. 2a) 

This species is related to Philia acutidens (Edwards). It is readily dis- 
tinguished by the brownish fumose wings, the dark posterior veins, the 
eleven-segmented antennae and by the difference in arrangement of the 
spines on the front tibiae. 


Male.—Head: Eyes densely brown pilose, vertex with long curved bristles which ex- 
tend three times the height of the ocellar tubercle. Antennae dark brown to black, 
eleven segmented. Rostrum produced almost half as long as the lower portion of the 
eye but not extending beyond bases of the antennae. Thorax: Polished blue-black on 
the dorsum, tinged with reddish on the pleura. Pile elongate and all black. Halteres 
with brown to black knobs and yellow stems. Legs: Blackish with a deep tinge of red, 
all pile dark brown to black. Front tarsi with some very long, erect bristles on the dorsal 
surfaces, these bristles are three times longer than the tarsus is wide. There are four 
spines on each front tibia above the apical set. These are arranged in two closely i 
rows just above the middle of the tibia. The two uppermost spines are placed close 
together on the dorsal surface of the segment; two widely spaced spines lie just below 
these (fig. 2a). The tibial spurs are not larger than the spines in the apical set. The hind 
tibiae are strongly swollen at their apices and are distinctly wider than the femora. 
The hind tarsi are greatly swollen, with the subsegments oval in shape. The. basitarsi 
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Plate I 


Philia acutidens (Edwards)? a. front tibia. 

P. bakeri n. sp. a. front tibia. 

P. crinita n. sp. a. front tibia. (Note misspelling on plate.) 

P. exigua n. sp. a. front tibia. (Approximately twice the scale of other drawings.) 

P. insolita (Hutton). a. front tibia. 

P. longirostris (Macquart). a. front tibia. 

P. multispinosa n. sp. a. front tibia, typical; b. front tibia, atypical; c. ninth tergum 
of male; d, anterior portion of notum. 
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are almost as wide as the apices of the tibiae and are just slightly over two times longer 
than wide. Wings: Brown fumose, stigmata and anterior veins dark brown; posterior 
veins lighter brown. The costa extends half way between the tips of veins R, and M. 
Abdomen: Shining black, densely covered with yellow pile. The genitalia have not 
been studied. 

Length: body, 5.0 mm.; wings, 5.3 mm. 

Female unknown. 


Holotype male: Baguio, Benguet, Philippine Islands, 1927 (C. F. Baker). 
Type returned to the United States National Museum. 


Philia crinita n. sp. (Fig. 3a) 

This species is related to Philia insolita (Hutton) but is distinguished 
by the densely haired body and legs, the bristled radial veins, the fumose 
wings and brownish posterior veins; the short, nine to ten segmented an- 
tennae and by the more slender hind metatarsi. 


Male.—All pile long and black, much more dense than on most Philia. Head: Pile 
of the compound eyes about equal in length to that of the face. Rostrum produced 
but not greatly elongated. The rostrum is about two-thirds as long as the lower portion 
of each eye and is slightly produced beyond the bases of the antennae. The antennae 
are short and compact and contain but nine clearly visible segments. Thorax: Highly 
polished black on the dorsum, tinged lightly with reddish on the sides. The teeth in 
the thoracic combs are black. The pile on the dorsum is equal in length to the scu- 
tellum. The halteres are brown to black with yellowish stems. Legs: Chiefly brown to 
blackish and moderately tinged with yellow. The tibiae are paler in color than the 
femora and are often almost entirely yellow, especially on the middle and hind legs. 
Most of the leg pile is equal or longer than the width of the segment which bears it. 
Spines of front tibiae rather similar to those of P. insolita except that they are located 
beyond the middle of the tibia (fig. 3a). Apical spurs larger than the spines in the 
apical set. The middle tibiae each have a strong spine on the dorsal median surface. 
Hind tibiae are strongly swollen, and they are much thicker at their apices than are the 
femora. The tarsal segments are swollen but are not strongly inflated. The basitarsi 
are about three times longer than wide and are much narrower than the apices of 
tibiae. Wings: Yellowish fumose, the stigmata and all veins are colored with brown. 
The radial veins are lined with strong black hairs on the dorsal surface. Abdomen: 
All black, rather slender; it is one and one-fourth times longer than the head and 
thorax combined. The genitalia have not been studied. 

Length: body, 5.5-6.0 mm.; wings, 4.7-5.1 mm. 

Female unknown. 


Holotype male: Mt. Wellington, New Zealand, Dec. 10, 1916 (C. E. 
Cole). Three paratype males, from the following localities: Arthur’s 
Pass, New Zealand, Nov. 20-Dec. 11, 1919, and Otira, N. Z., Nov. 20, 1919. 

Type and two paratypes returned to the United States National Mu- 


seum. One paratype in the B. P. Bishop Museum collection, Honolulu, 
tH 


Philia desistens (Walker) 
Dilophus desistens Walker, 1861, Trans. Ent. Soc. Lond. (n.s.) , 5:332. 
This species is apparently known only from the female. It is related to 
Philia lecticollis (Skuse) and may possibly be synonymous with that spe- 
cies. From the original descriptions P. desistens and lecticollis appear to 
differ slightly in size and in the color of the wing membrane and veins. 
Walker’s description states that the body of P. desistens is 134 lin.; that 
the wing membrane is whitish, the veins are white and the stigma is pale 
brown. In the original description of lecticollis Skuse says that the body 











Vol. XIV, No. 2, March, 1951 263 


is 4.5 mm. long, the wings are nearly hyaline, the veins are yellowish to 
brown, and the stigma is brown. 

Skuse (1890) states that this may possibly be the same as P. pictipes 
(Skuse) , known only for the male. 

Length: body “1-34 lin.”; wings, “3 lin.” 

Type locality: New South Wales. 

Type in the British Museum (Natural History) . 

The writer has not seen this species. 


Philia exigua n. sp. (Fig. 4a) 

This is the smallest species of Philia known to the writer. It is about 
two times smaller than any other species which has been described from 
the Pacific region. It seems most closely related to P. gratiosa (Bigot) of 
Northern India and is similar to this species in size and general appear- 
ance. It is distinguished by the chiefly yellow legs, the pale stigmata and 
by the difference in the arrangement of the spines on the front tibiae. 
P. gratiosa has just a single set of four spines located at the middle of 
the segment. The arrangement of the spines on the front tibiae is similar 
to that of P. pictipes (Skuse) but that species is larger, has the antennae 
short and only nine-segmented, the thorax entirely black, the stigmata 
dark brown, the legs chiefly brown, the abdomen two times longer than 
the thorax, and the body pile pale yellow. 


Male.—All vestiture black except for the gray pubescence on the head. Head: Eyes 
sparsely covered with very short microscopic hairs and divided into two portions by a 
difference in the size of the facets on the lower third. Lower portion of eyes black, 
upper part brown. Ocelli moderately prominent, with a few long bristles. Face and 
underside of head densely gray pubescent with a few short black hairs intermixed. 
Rostrum not at all produced, face not protruding beyond the eye margin. Antennae 
eleven segmented and about four-fifths as long as the head. Scape, pedicel and basal 
half of first flagellar segment yellow, remainder of antennae brown. Thorax: Pronotum 
and postnotum polished brownish black, humeri and sides of prothorax yellow. Meso- 
notum with a broad reddish brown stripe down the middle and with brownish yellow 
sides. Scutellum reddish brown above, yellow on the sides. Mesopleura and sternopleura 
brownish red; metapleura, hypopleura and pteropleura yellowish. Knobs of halteres 
black, stems yellow. Mesonotum with two pairs of large dorsocentral bristles near the 
anterior margin and with two more pairs just before the scutellum. Scutellum with 
six long, marginal bristles. Sides of pronotum with a row of five to six long bristles 
extending longitudinally between the combs. Front comb of pronotum made up of 
four large spines on each side, the hind comb has ten to twelve small teeth in a con- 
tinuous row. Legs: Chiefly pale yellow, only apices of front and middle tibiae and 
apical halves of hind tibiae reddish brown. Last four subsegments of tarsi black; basi- 
tarsi yellow, with very narrow black tips. All tibiae and tarsi slender, the hind basitarsi 
are six or more times longer than wide. Front tibiae each with three sets of strong 
spines. The first set is composed of two teeth and is located just slightly above the 
middle of the segment, the second set is at the apical one-third of the tibia and has 
three spines, with one slightly below the other two (fig. 4a). Apical set with nine spines, 
the spur is not noticeably larger than the other spines. Wings: Very faintly fumose, 
almost hyaline, stigmata pale yellowish brown. The posterior veins are yellowish, the 
anteriors are brown. The costa extends about three-fourths the distance between the 
tips of R, and M,. The basal one-third of vein M, is completely lacking. Abdomen: 
Brown above, yellowish on the venter and rather densely covered with moderately long 
hairs. The genitalia have not been dissected but the claspers have been observed to be 
short, broad and rounded at apices. 

Length: body, 2.5 mm.; wings, 3.0 mm. 

Female unknown. 
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Holotype male: Mafulu, Papua, 4,000 ft., Jan. 1934 (L. E. Cheesman). 
One paratype male, same data as type. 
The type and paratype have been returned to the British Museum 


(Natural History) . 


Philia insolita (Hutton) (Fig. 5a) 
Dilophus insolitus Hutton, 1901, Trans. N. Zealand Inst., 34:193. 


This species was not well defined by Hutton and it is entirely specu- 
lative as to what he might have had before him. ‘The species is apparently 
closely related to Philia segnis (Hutton). In the original descriptions 
of these species he gives no structural characters by which they can be 
separated and on the basis of the descriptions it would appear that these 
are synonymous. The writer has, however, studied two New Zealand 
species which fit Hutton’s descriptions and is assuming that these are the 
species which he described. 

The species which most nearly fits the description of insolita is dis- 
tinguished from segnis by having the legs of the males chiefly black; the 
two sets of spines, above the apical set, on the front tibiae are arranged 
more closely together; the apical spurs of the front tibiae are much more 
strongly developed and the hind basitarsi are not so strongly swollen. 


Male.—Pile all black, rather sparse. Head: Rostrum short, just slightly produced 
beyond the eye margin. Antennae slender, thirteen segmented. Compound eyes rather 
thickly covered with short hairs, ocellar tubercle moderately developed. Thorax and 
abdomen: Entirely black, pile short and scattered. Halteres entirely black. Legs: Chiefly 
dark reddish brown to black, femora tinged with reddish. The front tibiae each have 
two sets of spines at the middle; the top set contains two spines, the lower contains three 
(fig. 5a). The apical spurs are two times larger than the spines of the apical set. The 
hind tibiae are rather strongly swollen at their apices and are distinctly wider than the 
femora. The hind tarsi are strongly swollen, the basitarsi are about two times longer 
than wide and are not quite equal in width to the apices of the tibiae. The middle 
tibiae each have a strong spine on the dorsal surface at the middle. Wings: Hyaline, 
costal vein faintly yellowish fumose. Stigmata and anterior veins brown, posteriors 
usually colorless, sometimes faintly yellowish. The genitalia have not been studied. 


Length: body, 4.5-5.5 mm.; wings, 4.3-5.3 mm. 

Female.—Head: The rostrum is about three-fourths as long as one eye and the an- 
tennae are situated close to its anterior margin. The ocellar tubercle is very well 
developed and is located close to the posterior margin of the head. The front is finely 
rugose and sub-opaque; it is slightly sunken between the eyes and is raised into a 
median tubercle just above the antennae. The head and antennae are brownish to 
black, and the rostrum is often tinged with reddish. Thorax: Entirely reddish yellow, 
except for some brownish discolorations on the top margins of the pleura and the sides 
of scutellum. Halteres with yellowish stems and brown to black knobs. Legs: Coxae 
and femora bright reddish yellow. The tibiae vary from brown to blackish tinged 
with yellow to entirely yellowish. The tarsi are brown to black. The spines of the 
second set on each front tibia are arranged in a more oblique row than in the males. 
Wings: Distinctly yellowish and dark brown. The posterior veins are pale brown. 
Abdomen: Brown with a rufous tinge; the cerci are black. 


Length: body and wings, 5.0-6.0 mm. 


Type locality: Christchurch, New Zealand. 

Type in the Canterbury Museum, Christchurch. 

The above described specimens were from the following localities: 
Kumara, New Zealand (J. W. Campbell) ; Ohakune, New Zealand, Nov. 
20-Dec. 25, 1919 (collector unknown) and Oct. 1922 (T. R. Harris). 
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Philia lecticollis (Skuse) 
Dilophus lecticollis Skuse, 1890, Proc. Linn. Soc. New S. Wales, 5:637. 

The writer has not seen this species. It is apparently known only from 
the female. It appears to be related to Philia desistens (Walker) and is 
distinguished by having a prominent, brown, stigma in the wing, by 
having yellowish to brown wing veins and by the hyaline wing membrane. 

The thorax is brownish testaceous and the abdomen is dark brown to 
shining black. The body pile is yellow. The rostrum is short, not con- 
spicuously developed. The front tibiae have four prominent spines ar- 
ranged in a row before the middle. The tarsi are slender. 

Length: body and wings, 4.5 mm. 

Type locality: Waterloo, New South Wales. 

Type in the Macleay Museum, University of Sydney. 


Philia longirostris (Macquart) (Fig. 6a) 
Dilophus longirostris Macquart, 1850, Dipt. Exot., 4th suppl., 17. 


This is apparently the species which Macquart described as longirostris. 
It is obviously the one which Skuse (1890) described as Macquart’s spe- 
cies. Macquart’s figure of the dorsal view of the male shows just two sets 
of spines on each front tibia. The spines are not clearly shown, however, 
and it is probable that Skuse’s conclusions were correct and that the 
species actually possesses three sets of tibial spines. ‘The species is charac- 
terized by the very elongate rostrum. 


Male.—All pile pale yellowish, except for the dark head pile. Head: Rostrum equal 
in length to the compound eyes. Eyes sparsely brownish pilose. Antennae short, eleven- 
segmented and inserted near the base of the rostrum. Thorax and abdomen: Shining 
black, all pile long and conspicuous. Halteres with yellowish stems and black knobs. 
Legs: Black, rather densely pilose. Front tibiae each with two spines at basal one-third 
and with three spines just beyond the middle of the segment (fig. 6a). The apical spurs 
on the front tibiae are slightly longer than the spines. The posterior tarsi are strongly 
swollen, the basitarsi are only about two times longer than wide and are slightly 
thicker than the apices of the tibiae. Wings: Hyaline, stigmata and anterior veins 
brown; posteriors colorless. ‘The costa extends almost half the distance from the tip 
of R, to M,. The genitalia have not been studied. 

Length: body, 4.5-5.3 mm.; wings, 4.0-4.5 mm. 


Female.—The rostrum is about equal to the remainder of the head and the antennae 
are inserted at about one-third of its length. The sides of the prothorax and the area 
directly behind the second thoracic comb are rufous, the remainder of the thorax 
is usually black; however, one specimen, which had the mesonotum entirely rufous, 
has been studied. The front coxae and femora are rufous, the middle and hind femora 
are reddish at their bases; legs otherwise dark reddish brown to black. The tibial spines 
are stronger and more blunt than in the male, and the hind tarsi are slender. Wings 
faintly yellowish tinged, posterior veins lightly colored, Otherwise as in the male, except 
for genital characters. 


Type locality: Given as Tasmania by Macquart. Dr. G. H. Hardy has 
reported that the majority, if not all, of Macquart’s Diptera, listed in 
his 4th Supplement from Tasmania, were actually from Sydney, Australia. 

Macquart said his type was in the Tasmania Museum. 

Skuse has recorded the species from South Australia. The writer has 


studied specimens from: Sydney, New South Wales (Bridwell) and Strad- 
broke Id., Australia (Bridwell) . 
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Philia multispinosa n. sp. (Figs. 7a-e) 

This species appears to be related to Philia rubida (Edwards). It is 
distinguished by the all red thorax and chiefly red femora, the eleven 
segmented flagella of the antennae, the more numerous spines on the 
middle of each front tibia and by its larger size. 


Male.—All pile black. Head: Antennae rather elongate, distinctly thirteen segmented. 
Rostrum well developed beyond the eye margin but scarcely produced beyond the bases 
of antennae. Eyes bare and dark reddish brown in color. Each compound eye is divided 
into two portions by a longitudinal, slightly depressed, line extending through the lower 
two-fifths. Ocellar tubercle rather prominent and with a few short, black hairs on the 
hind portion. Under portion of head sparsely black pilose. Thorax: Entirely polished, 
yellowish red, except for the shining black tegulae. Knobs of halteres black, stems 
yellowish brown. Anterior pronotal comb with two sets of three to five (usually four) 
teeth. Posterior comb with two to four teeth in a longitudinal row at each side and 
with a row of twelve smaller teeth extending transversely between these (fig. 7d). 
Mesonotum and scutellum bare except for some sparse black hairs around their mar- 
gins. Legs: Front coxae shining yellowish red, bare except for a few black bristles 
above. Middle and hind coxae minutely rugose, opaque blackish brown and micro- 
scopically pubescent. Trochanters reddish brown to slightly blackish. Femora yellowish 
red except for the narrow brown to blackish apices. Front tibiae dark reddish, slightly 
discolored with brown. Middle and hind tibiae and all tarsi black. Front tibiae each 
with two sets of prominent spines. The apical set contains eight to nine dark reddish 
spines besides the large, black, apical spur; the spur is much thicker and longer than 
any of the spines. The second set is located on a strong tubercle above the middle, near 
the basal two-fifths of the tibia and contains four to nine well developed spines (figs. 
7a and 7b). Most specimens in the long series at hand have six spines in the second 
set, only one specimen has four spines and one has nine; quite a number of specimens 
have five and seven spines, respectively. The hind tibiae and tarsi are slender, their 
sides are parallel or nearly so. Wings: Brown fumose, slightly darker along the costal 
margin. Stigmata dark brown and rather conspicuous in spite of the dark wing mem- 
brane. Costal vein extending slightly more than half way between the apices of the 
R, and M,. Anterior veins dark brownish black, posteriors concolorous with the wing 
membrane. Abdomen: Black, covered with rather abundant black pile. Genitalia: Ninth 
sternum reddish yellow, about as wide as long and slightly concave on the hind margin. 
The claspers are short and thick and are slightly pointed at their apices (fig. 7e). The 
ninth tergum is about two times wider than long and the hind margin has a broadly 
U-shaped concavity extending almost one-half the length of the sclerite (fig. 7c) . 

Length: body, 6.5-7.5 mm.; wings, 8.0-8.5 mm. 

Female.—Rostrum about one-half as long as one eye. The portion of the head 
behind the eyes is not quite equal in length to the rostrum from a lateral view. Ocellar 
tubercle rather prominent and situated near the hind margin of the head. Front and 
vertex finely rugose, the former becoming more smooth and polished near antennae. 
Rostrum and underside of face polished black. Posterior comb of pronotum with four 
to seven teeth on each side. Posterior veins slightly darker than the wing membrane. 
Otherwise like the male except for genital characters. 

Length: body, 7.0 mm.; wings, 9.0 mm. 


Holotype male and allotype female: Mt. Tafa, Papua, 8,500 ft., March 
1934 (L. E. Cheesman). Seventy-six paratypes (thirty-one females and 
forty-five males) . Forty-four, same data as type and thirty-six from north- 
ern Dutch New Guinea, Japen Camp 2, Mt. Eiori, 2,000 ft., Sept. 1938 
(L. E. Cheesman) . 

Holotype, allotype and sixty-six paratypes returned to the British 
Museum. Four paratypes have been deposited in the United States Na- 
tional Museum, two are in the American Museum of Natural History, 
two are in the B. P. Bishop Museum and two are in the Deaveenty of 
Hawaii collection. 
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PLATE II 





PR multispinosa 8a 


P nigrostigma 





P. quintana 





P. segnis R trispinosa e voripes 


Plate II 


. P. multispinosa n. sp. e. male genitalia, ventral. 
. P. nigrostigma (Walker). a. front tibia. 

- P. quintana n. sp. a. front tibia. 

11. 
12. 
13. 


P. rostrata n. sp. a. head of female, lateral view; b. front tibia. 

P. segnis (Hutton). a. front tibia; b. hind tibia and tarsus of male. 

P. trispinosa (Edwards). a. front tibia. 

P. varipes (Skuse). a. front tibia (drawn to same scale as other tibiae); b. hind tibia 
and tarsus of male. 
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Philia nigriventris (De Meijere) 
Dilophus nigriventris De Meijere, 1913, Tijidschr. Voor Ento., 56:327. 

The species was described from a single female, and the males have 
not been positively associated. De Meijere’s subsequent description (1924) 
of the male of what he considered to be nigriventris is very possibly 
based upon an entirely different species. 

The female described by De Meijere had the head and appendages 
black; the top of the thorax and scutellum polished brownish red and the 
pleura black; the abdomen blackish brown; the coxae and femora nar- 
rowly black at apices and the tibiae and tarsi black; front tibiae with 
six spines in a row before the middle; the wings brownish fumose, the 
stigma not much darker than the membrane; the anterior veins black 
and the posteriors yellow. 

Length: body and wings, 5.0 mm. 

De Meijere’s male differed from the female as follows according to his 
description: the thorax and abdomen shining black, the latter relatively 
long and slender; the hypopygium not strongly developed; wings some- 
what brownish fumose, stigma long oval and blackish brown; knobs of 
halteres brownish black, stems yellowish; legs black with yellow coxae 
and femora, the hind femora are somewhat club-shaped; the front tibiae 
have three or four spines in addition to the apical set and also have a 
pair of short tooth-like spines externally placed (“und auch aussen mit 
ein paar kurzen zahnartigen Dornen’’) . It is not clear from the description 
whether these two short spines are in line with the three or four spines 
or whether they represent a second row. 

Length: body, 4.5 mm.; wings, 4.0 mm. 

P. nigriventris is apparently related to multispinosa n. sp., but has the 
thorax and abdomen predominantly to entirely dark brown to shining 
black. 

Type locality: Java. 

Type in the Zoological Museum at Amsterdam. 

The writer has not seen this species. 


Philia nigrostigma (Walker) (Fig. 8a) 
Bibio nigrostigma Walker, 1848, Cat. Dipt., p. 121. 
Dilophus spectabilis Nowicki, 1875, Mem. der Krankauer K. K. Akad. 
d. Wissen., 2:10. 

This species is recognized by the characteristic arrangement of spines 
on the front tibiae, by the swollen subsegments of the hind tarsi, by the 
moderately elongated rostrum; by the black pile and all black body and 
legs, and by the strongly developed tibial spurs on the front legs. 

The antennae are thirteen segmented in both sexes. The last apparent 
segment, however, possibly contains two closely fused segments. The ros- 
trum is produced beyond the bases of the antennae. In the male it is about 
three-fourths as long as the antennae and nearly equal in length to the 
area of small facets at the lower portion of each compound eye. The 
rostrum of the female is almost equal in length to the remainder of the 
head. The pile is all black in both sexes. The males are entirely shining 
black. The females are rather variable in color, ranging from all red on 
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the dorsum to almost entirely black. The front coxae of both sexes and 
all femora of the females vary from brownish red to yellow-red. The 
paler, more ferrugineous, forms of nigrostigma fit the variety zealandica 
(Walker). The front tibiae have three spines situated on a strong 
prominence near the basal third of the segment and also have a single 
spine at the apical two-thirds (fig. 8a). Each front tibia possesses nine 
spines in addition to the very large apical spur. The spur is more than 
two times longer and thicker than the apical spines. The wings of both 
sexes are yellow-brown fumose, darker brown along the costal margin. 
The stigma is dark brown and is very conspicuous. 

Length: body and wings, 6.5-9.0 mm. 

Type locality: New Zealand. 

Type in the British Museum (Natural History) . 

Hutton (1901) recorded the species from Auckland, Wellington and 
the Chatham Islands. 

The writer has studied a large series of specimens from the following 
localities in New Zealand: Ohakune, Oct. 1922 (T. R. Harris) ; Queens- 
land, Dec. 12, 1914 (Russell); Silverstream, Dunedin, Nov. 13, 1919; 
Middle Marsh, Dec. 12, 1913; Bottle Lake, Nov. 22, 1926; Kumara (J. 
W. Campbell) ; Charteris Bay, Nov. 20, 1919 (J. W. Campbell) and Clif- 
ton; Nov. 20, 1919 (J. W. Campbell) . 

Edwards (1932) provisionally referred one male specimen from Tijji- 
bodas, Java to “D. nigristigma De Meij.”* This was probably a specimen 
of Philia quintana n. sp. and not nigrostigma (Walker). 


Philia nigrostigma var. zealandica (Walker) 

Bibio zealandicus Walker, 1858, Trans. Ento. Soc. Lond. (n. s.), 4:235. 

This variety differs from the typical nigrostigma only in the paler 
coloration of the females. Hutton has distinguished it from the typical 
form on the basis of the female abdomen being ferrugineous beneath 
instead of black. It is apparently impossible to separate the males of 
zealandica from those of typical oe: 

Type locality: New Zealand. 

Type in the British Museum (Natural History) . 

Distribution the same as for the typical form. 


Philia obtusa (Edwards) 

Dilophus obtusus Edwards, 1932, Treubia, 14:141. 

Edwards says that this species resembles Philia trispinosa (Edwards) 
“in its rather long antennae and black legs, differing from that and other 
related species in the obtuse anal area of the wing.” 

P. obtusa is an entirely black species. The rostrum is scarcely developed 
beyond the eye margin. The front tibiae have “‘two spines placed side by 
side and close together externo-dorsally at middle; two more, also side by 
side but much wider apart [are located] immediately beyond middle.” 
Edwards also says that the wings are slightly smoky and the stigma is 
dark brown. The anal area is not greatly developed and is somewhat 
obtuse. 


4 Edwards probably was referring to nigrostigma (Walker). 
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Length of body and wings, 5.0 mm. 

Female unknown. 

Type locality:, Mt. Idjen, Java. 

Type in the British Museum (Natural History). 
The writer has not seen this species. 


Philia pictipes (Skuse) 
Dilophus pictipes Skuse, 1889, Proc. Linn. Soc. N. S. Wales, 2nd Ser., 
3:1381. 

This species fits near Philia scabricollis (Edwards) in the above key 
to the species of Philia and is distinguished by the arrangement of spines 
on the front tibiae and by the leg coloration. Skuse (1890) indicated 
that this may be the male of P. desistens (Walker) . 


The body is entirely shining black and is sparsely covered with pale 
yellow pile. The antennae are very short and possess nine segments. ‘The 
legs are slender and. testaceous in color, the front femora and coxae are 
paler colored than the remainder of the legs. The front tibiae have two 
sets of spines above the apex, one set of three spines near the apical third 
and two spines near the basal third of the segment. The stigma is prom- 
inent and brown in color. The anterior veins are brown and the poster- 
iors are pale. The costal vein extends more than half way between the 
apices of veins R, and M,. 

Length: body, 3.4 mm.; wings, 2.6 mm. 

Female unknown. 

Type locality: Knapsack Gully, Blue Mts., Australia. 

Type in the Macleay Museum, University of Sydney. 

The writer has not seen this species; the above notes are from the 
original. 


Philia quintana n. sp. (Fig. 9a) 

This species is closely related to Philia sublacteata (Edwards) and is 
evidently the same as the male specimen from Java which he referred 
to “D. nigristigma De Meijere” (1932). P. quintana differs from sublac- 
teata by having the wings lightly fumose, by having the stigmata brown, 
by having cell M, petiolate and by having the spines of the front tibiae 
differently arranged. 


Male.—Head: Eyes with just a small amount of microscopic pile. Rostrum very short, 
not extended much beyond the eye margin. The ocelli are large, and the ocellar tubercle 
is moderately developed. The antennae are broken on the specimen at hand. Thorax: 
The dorsum is polished black with a faint reddish tinge in the ground color of the sides. 
The pleura are brownish red. The dorsocentral hairs are very short and dark. The 
front thoracic comb has twelve to fourteen slender, sharp-pointed teeth. The posterior 
comb is made up of about ten very small, inconspicuous teeth. The halteres have 
pale stems and brownish knobs. Legs: Pile of coxae and all femora bright yellow-orange, 
except for the extreme tips of the latter which are brownish. The middle and hind 
coxae and all trochanters are yellowish brown. The tibiae and tarsi are dark reddish 
brown to black. The front tibiae each have four spines near the middle, arranged in 
two sets, and also have a single spine situated at the apical two-thirds of the segment 
on the outside edge (fig. 9a). The two basad spines are arranged close together near 
the basal third of the tibiae and two more widely spaced spines are arranged just 
before the middle of the segment (fig. 9a). The apical spur is not larger than the 
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apical spines. The hind legs are slender, the femora are just slightly swollen and the 
tibiae are almost parallel sided. The hind metatarsi are six to seven times longer than 
wide. Wings: Light yellowish fumose, stigmata brown. Anterior veins dark brown, 
posteriors pale brown. The costa extends half the distance between the tips of R, 
and M,. Cell M, with a short petiole, this section of M,+. is about half as long as the 
first section of M34, (commonly called the m crossvein). The anal area is quite large 
and is rather acutely pointed below. Abdomen: Dark brown to blackish with a reddish 
tinge in the ground color. All pile yellowish and sparse. Genitalia: The sternum is 
reddish and in the unrelaxed specimen appears to be cleft about one-third its length. 
The claspers are short and thick, rounded at apices. The hind margin of the ninth 
tergum is straight. 

Length: body and wings, 4.0 mm. 

Female unknown: 


Holotype male: Tjibodas, Mt. Gede, Java, 4500 ft., 1909 (Bryant and 
Palmer). 


Type returned to the Museum of Comparative Zoology at Cambridge, 
Massachusetts. 


Philia rostrata n. sp. (Figs. 10a-b) 


This species is related to Philia longirostris (Macquart). It is dis- 
tinguished by the following characters: just one set of spines is present 
above the apical set on each front tibia; the rostrum is much more 
elongated; the pile on the legs is black; the thorax of the female is all 
black; the wings are more fumose and the size larger. 


Female.—Head: Highly polished black, rather densely brown to black pilose, except 
for the dorsal surface of the rostrum. The rostrum is slightly longer than the remainder 
of the head (fig. 10a). The antennae are eleven segmented and situated near the apical 
two-thirds of the rostrum. The ocellar tubercle is not developed, the. ocelli are scarcely 
raised above the level of the vertex. Thorax: Entirely polished black except for the 
brownish red teeth of the anterior comb. The pile is all pale yellow, rather long and 
dense. The halteres are black. Legs: Front coxae and femora bright orange, legs other- 
wise black. Pile of coxae yellow, other segments densely black pilose. Front tibiae 
each with four large, blunt spines, in a slightly oblique row near basal third of the 
segment (fig. 10b). Apical spurs well developed, much larger than the spines in- the 
apical set. Wings: Brownish yellow fumose, stigmata and anterior veins blackish; pos- 
teriors pale yellow-brown. The costa extends nearly half the distance from the tip of 
R, to M,. Abdomen: Chiefly dark reddish brown, black at the apex. All pile pale 
yellow and rather dense. 

Length: body, 6.5 mm.; wings, 7.0 mm. 

Male unknown. 


Holotype female: Argalong, Buccleugh, New South Wales (T. Vaughn 
Sherrin). Type returned to the United States National Museum. 


Philia rubida (Edwards) 
Dilophus rubida, Edwards, 1926, Jour. Sarawak Mus., 3:247. 


Edwards allies this species to “D. nigristigma De Meijere’’® and says 
that De Meijere’s species differs from rubida “in the dark scutellum and 
the more numerous teeth in the pronotal combs; also in the brighter red 
posterior femora.” 

The dorsum of the thorax and the scutellum are uniformly red, the 
metanotum and pleura are dark brown. The antennae appear to be ten 


5 Edwards probably was referring to nigrostigma (Walker). 
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segmented. The anterior pronotal comb has two sets of four spines each. 
The posterior comb has two teeth, placed one in front of the other at 
each side, and a row of six smaller teeth in the middle. The coxae and 
trochanters are orange. The front femora are reddish, darkened at their 
apices and bases, and the hind femora are dark brown. The tibiae and 
tarsi are black. Front tibiae each with a transverse row of three spines 
above the apical set and with a fourth spine more distally placed on the 
outer side. ‘The wings are brownish fumose, darker on the costal margin. 

Length: body and wings, 4.0 mm. 

Female unknown. 

Type locality: Mt. Murud, Borneo. 

Type in the British Museum (Natural History) . 

The writer has not seen this species, the above notes are from the 
original. 


Philia scabricollis (Edwards) 
Dilophus scabricollis Edwards, 1929, Notul. Ent., 9:79. 


This species is related to Philia trispinosa (Edwards) but has four 
spines above the apical set on the front tibiae; the wings are less smoky 
fumose and the stigma is scarcely darker than the wing membrane. Ed- 
wards reported that it resembled “D. nigrostigma (De Meijere)’’® in 
regard to the spines on the front tibiae and the wing venation but “differs 
in the black color of the female and the duller, more rugose area in front 
of the thorax.” 

The front tibiae of the males each have a set of three teeth arranged 
just before the middle and also have one, tooth on the outer side a little 
more distally placed. The females have two teeth on the outer side, one 
placed in front of the other. The body is entirely black in both sexes. 
The legs are also entirely black in the males and nearly so in the females. 
The females have only the trochanters and extreme bases of the femora 
reddish. 

Type locality: Balbalasang, Philippine Islands. 

Type in British Museum (Natural History) . 

The writer has not seen this species; the above notes are drom the 
original. 


Philia segnis (Hutton) (Figs. 11la-b) 
Dilophus segnis Hutton, 1901, Trans. New Zealand Inst., 34:194. 


This species is related to P. insolita (Hutton) as has been discussed 
previously under that species. The species which the writer recognized as 
P. segnis differs from insolita by having the legs of the males tinged with 
yellowish red and by having the first and second sets of spines on front 
tibiae more widely separated; the apical spurs are scarcely larger than 
the spines and the hind metatarsi more strongly swollen. 


Male.—Similar in most respects to insolita. All the pile is black and the body is 
chiefly shining black, with the pleura sometimes rufous tinged. The rostrum is just 
slightly developed beyond the eye margin and the antennae are thirteen segmented 


6 Probably refers to P. nigrostigma (Walker). 
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but more compact than in insolita. Legs: Chiefly brownish, tinged with yellow. In 
some specimens the femora and tibiae are entirely yellow. The first set of spines on 
each front tibia possesses two teeth and is located near the basal third of the segment. 
The second set has three spines in an oblique row and is located near the apical two- 
thirds of the tibiae (fig. lla). The hind metatarsi are very strongly swollen (fig. 11b). 
The middle tibiae each have a strong spine on the dorsal surface at the middle. The 
wings are similar to insolita, but the posterior veins are sometimes faintly colored. 

Length: body, 4.7-5.0 mm.; wings, 4.0-4.2 mm. 

Female.—The following notes are from Hutton (1901): The head and eyes are black, 
the thorax, abdomen and legs are dark brown. The hind legs are rather elongated, 
the femora and tibiae clavate and the tarsi are not swollen. The wings are tinged with 
brown and the stigmata are blackish brown. 


Type locality: Christchurch, New Zealand. 

Type in the Canterbury Museum, Christchurch. 

The above described specimens were from the following localities in 
New Zealand: Kumara, Nov. 12, 1929; Ohakune, Dec. 25, 1919 (collector 
unknown) and 1922-1923 (IT. R. Harris) ; Queenstown, Dec. 18, 1919, 
and Rucarton Bush, Nov. 10, 1924. 


Philia sublacteata (Edwards) 
Dilophus sublacteatus Edwards, 1932, Treubia, 14 (1) : 141-142. 


Edwards said that this species differs from other oriental species known 
to him “in the completely unclouded and slightly milky wings, without 
any obvious stigma.” He indicates that it may possibly be the male of 
“D. nigristigma De Meijere”’ but feels that this is unlikely. 

The species is chiefly black, the second antennal segment and the stems 
of the halteres are yellowish, all coxae and femora are rufous. The tibiae 
and tarsi are slender. The front tibiae have three spines arranged in an 
oblique row before the middle of the segment and have two more spines 
beyond the middle, one placed well in front of the other. Anal area of 
the wings large and very acute. 

Length: body, 4.0 mm.; wings, 3.5 mm. 

Female unknown. 

Type locality: Tjibodas, West Java. 

Type in the British Museum (Natural History) . 

The writer has not seen this species, the above notes are from the 
original. 


Philia trispinosa (Edwards) (Fig. 12a) 
Dilophus trispinosus Edwards, 1929, Notul. Ent., 9:78. 


This species differs from other known Pacific Philia which are black 
colored and which have slender hind legs, by having just three spines 
above the apical set on the front tibiae. 

Body and appendages entirely black except for the slightly yellowish 
stems of the halteres. The pile is chiefly black on the head, thorax, genital 
portion of abdomen, tibiae and tarsi; that of the scutellum, abdomen 
(except the apex), coxae and femora is chiefly pale. The antennae appear 
to be twelve segmented, the last three segments are very closely joined. 
The rostrum is not produced beyond the bases of the antennae and in 


7 Probably an error for nigrostigma (Walker). 
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the female is less than half as long as the compound eyes. The three 
spines above the apical set on the front tibiae are situated near the middle 
of the segment (fig. 12a). The tibial spurs are comparatively short and 
inconspicuous, they are about half as large as the apical spines. The apical 
set possesses seven spines in addition to the short spur. ‘The leg segments 
are all slender, the tarsi are not at all swollen. The posterior basitarsi are 
seven or eight times longer than wide, The wings are smoky, lightly 
brown fumose; the stigmata are brown. The costa extends about one- 
third of the distance between the tips of veins R, and M,. The anal 
area very large, the angle formed by the sides of the lobe is subacute. 

Length of male: body and wings, 4.5-5.0 mm. 

Length of female: body and wings, 6.0-6.7 mm. 

Type locality: Benguet, Philippine Islands. 

Type in the British Museum (Natural History). 


The writer has identified the species from the following localities in 
the Philippines: Panai, Benguet, Luzon, April 30 (F. Rivers); Baguio, 
Benguet, 1927 (C. F. Baker) and Haight’s Pl., Benguet, April 30 (F. 
Rivers) . 

One male specimen which fits trispinosa very closely has been seen 
from Arisan, Formosa, May 25, 1934 (L. Gressitt). It differs by having 
the wings hyaline except along the anterior margin and by having the 
costa ending just slightly beyond the tip of vein R,. The genitalia con- 
form with Edward’s figure except that the hind margin of the ninth 
tergum is slightly concave. 


Philia varipes (Skuse) (Figs. 13a-b) 
Dilophus varipes Skuse, 1890, Proc. Linn. Soc. New South Wales, 
5:635-636. 


This species is related to Philia acutidens (Edwards) from the Philip- 
pine Islands. It is distinguished by its strongly swollen hind metatarsi 
and by the yellow fumose wings. 


Entirely shining black species, except for a faint rufous tinge in the 
ground color of the coxae, femora and pleura and the yellowish colored 
stems of the halteres. The rostrum is very short and does not extend 
beyond the bases of the antennae. With the exception of the head, 
tibiae, tarsi and genital segments of the abdomen, the body and append- 
ages are rather thickly covered with long yellow pile. The specimens 
which have been studied ‘possessed three short spines above the apical 
set, arranged in a transverse row across the middle of the front tibiae 
(fig. 13a). The original description indicated that there are three or 
four spines near the middle on the front tibiae. The apical spurs of the 
front tibiae are approximately two times larger than the spines. There 
are seven spines in the apical set, in addition to the spur. The hind 
tibiae are moderately clavate at their apices and are broader at the 
widest point than the femora. The subsegments of the hind metatarsi 
are strongly swollen and oblong in shape (fig. 13b). The hind metatarsi 
are thicker than the tibiae and are but two times longer than wide. The 
wings are hyaline with a very slight yellowish tinge. The stigmata are 
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brown. The costa extends nearly half way between the apices of R, 
and M,. The anal vein is very weak and does not reach the wing margin. 

Length: body, 4.5-5.5 mm.; wings, 3.8-4.5 mm. 

Female unknown. 

Type locality: Mount Kosciusko, Australia. 

Type in the Australian Museum. 

The writer has studied specimens from Crawley, West Australia and 
Yallingup, southwest Australia. 
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Additional Notes on the Bees of the Solomon Islands 
(Hymenoptera: Apoidea) 


By KARL V. KROMBEIN 


BUREAU OF ENTOMOLOGY AND PLANT QUARANTINE, AGRICULTURAL RESEARCH 
ADMINISTRATION, UNITED STATES DEPARTMENT OF AGRICULTURE 


This report, a supplement to an earlier one!, on the bees of the 
Solomon Islands has been occasioned by the study of material in the 
collections of the California Academy of Sciences [CAS] and Museum 
of Comparative Zoology [MCZ] kindly made available by E. S. Ross and 
J. C. Bequaert, respectively. The diligent collecting on several of these 
islands during the war by G. E. Bohart has resulted in the present re- 
cording of several forms previously unknown from the group, some 
new and some adventive from other regions. The material at hand has 
been extensive enough to enable me to present keys, complete or nearly so, 
to the species of Megachile and Halictus, the two largest genera of bees 
in the Solomons. 

The bee fauna now known to be present in the Solomons is listed be- 


low (an asterisk denotes an endemic or supposedly endemic species) . 
The honey bee, Apis mellifera L., has not been taken in the Solomons, 


though it occurs on several of the other islands in the Pacific. 


COLLETIDAE 
*Palaeorhiza tetraxantha (Cockerell). Guadalcanal, Russell and Florida 


HALICTIDAE 


Halictus (Indohalictus) dampieri Cockerell. Florida and Guadalcanal 

Halictus (Indohalictus) zingowli Cheesman and Perkins. Santa Cruz Islands, Guadal- 
canal and Bougainville 

*Halictus (Indohalictus) froggatti Cockerell. Guadalcanal 

Halictus (Homalictus) fijiensis Perkins and Cheesman. San Cristobal 

*Halictus (Homalictus) viridiscitus Cockerell. Florida 

*Halictus (Homalictus) exterus Cockerell. Florida and Guadalcanal 

*Halictus (Homalictus) pseudexterus sp. n. Bougainville 

*Halictus (Homalictus) subexterus Cockerell. Guadalcanal 

Nomia flavoviridis flavoviridis Cockerell. Florida 

Nomia halictella Cockerell. Guadalcanal 

*Nomia elliotii froggatti Cockerell. Guadalcanal, Florida, Russell and Bougainville 


MEGACHILIDAE 


Lithurgus (Lithurgus) scabrosus (Smith). Sikaiana Atoll, San Cristobal and Guadalcanal 

*Lithurgus (Lithurgus) fortis fortis Cockerell. San Cristobal, Malaita, Florida, Guadal- 
canal, Santa Isabel and Bougainville 

*Lithurgus (Lithurgus) fortis nigerrimus Krombein. New Georgia 

*Megachile (Hackeriapis) bougainvillei Cockerell. Santa Isabel 

*Megachile (Eumegachile) mendanae Cockerell. Vanikoro, Florida, Guadalcanal and 
Bougainville 


1 Krombein, 1949. Bull. Brooklyn Ent. Soc. 44:10-14. 
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Megachile (subgenus?) lachesis Smith. Malaita, Florida, Guadalcanal and Bougainville 
*Megachile (subgenus?) placida bougainvilliana Strand. Florida, Guadalcanal and 
Bougainville 
*Megachile (subgenus?) shortlandi shortlandi Cockerell. Guadalcanal 
*Megachile (subgenus?) shortlandi aurantiscopa Krombein. Treasury 
*Megachile (Eutricharaea) woodfordi Cockerell. Florida and Guadalcanal 
*Megachile (subgenus?) disputabilis sp. n. Guadalcanal 
*Coelioxys dispersa Cockerell. Guadalcanal 
*Coelioxys peregrinata Cockerell. “Solomon Islands” 
*Pycnanthidium solomonis sp. n. Florida 


APIDAE 


*Nomada psilocera Kohl]. Florida, Guadalcanal and Bougainville 

*Anthophora sapiens Cockerell. Florida, Guadalcanal and ‘Treasury 

*Thyreus gemmatus (Cockerell). Florida, Guadalcanal, Santa Isabel, Rendova, Treasury 
and Bougainville 

Ceratina dentipes Friese. Florida 

*Allodapula mindanaonis boharti subsp. n. Guadalcanal and Russell 

*Trigona (Tetragona) iridipennis Smith. Florida, Guadalcanal, New Georgia and 
Bougainville 


The bee fauna of the Solomons is still rather imperfectly known. If 
the endemic species are tabulated into three groups, it will be noted that 
of the 24 endemic bees, the eastern Solomons (San Cristobal, Malaita, 
Florida, Guadalcanal and Russell) with 20 bees have an apparently larger 
fauna than the New Georgia group (New Georgia and Rendova) with 
only three bees, or the northern Solomons (Bougainville and Treasury) 
with 10 bees. Of the bees recorded from these three groups of islands, 
the eastern Solomons have 12 forms not known from the other two groups, 
the New Georgia group has only one bee peculiar to it, and the northern 
Solomons have only two bees not known from the other two groups. 
Further collecting in the northern Solomons and the New Georgia group 
undoubtedly would demonstrate the presence of additional species on 
those groups, probably many of them now thought to occur only in the 
eastern Solomons. This statement gains some support from a similar tab- 
ulation from recently published studies on mosquitoes from the same 
region?,’, Mosquitoes were collected more intensively than any other 
group of insects during the war, and these studies on Anopheles and 
Tripteroides list 12 endemic forms, 10 in the eastern Solomons with two 
restricted to that group, seven from the New Georgia group with none 
restricted to that group, and six from the northern Solomons with two 
occuring only on that group. Not a single bee is recorded from Rennell 
and Bellona, a group of islands separated by profound depths from the 
other Solomons and possessing a large number of endemic subspecies of 
birds. 


FAMILY COLLETIDAE 


Palaeorhiza tetraxantha (Cockerell) 
Meroglossa tetraxantha Cockerell, 1911. Proc. Linn. Soc. N.S. W. 36: 
161 [¢; Solomon Islands; location of type unknown]. 


2 Belkin, Knight and Rozeboom, 1945. Jour. Parasit. 31:241-265. 
® Belkin, 1950. Proc. U. S. Natl. Mus. 100:201-274. 
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? Hylaeus sp. Lever, 1933. Agr. Gaz. Brit. Sol. Isl. Prot. 1 (3): 
[ visiting coconut flowers]. 
Hylaeidae sp. Pagden and Lever, 1935. Agr. Gaz. Brit. Sol. Isl. Prot. 
3 (1): 21 [visiting coconut flowers]. 

Palaeorhiza tetraxantha (Cockerell) , Cockerell, 1936. Proc. Roy. Ent. 
Soc. London (B) 5: 225 [@, 6; Florida and Russell Islands].— 
Cheesman, 1948. Ann. Mag. Nat. Hist. (12) 1: 319 [¢, ¢; in key]. 


2 99; Tenaru River, Guadalcanal; January 1945 (G. E. Bohart) . 
2¢ 2; Siota, Florida Island; March 1945 (G. E. Bohart). 2¢ ¢; 


Pavuvu, Russell Island; April 20, 1945 (G. E. Bohart) [the foregoing 
all CAS}. 


FAMILY HALICTIDAE 


The following key to the Solomon Islands Halictus includes only those 
species seen by me. I have been unable to place subexterus Cockerell, 
1939 (Occas. Papers B. P. Bishop Mus. 15: 135) because the brief de- 
scription is based almost entirely on color. The male of froggatti Cockerell 
and the female of pseudexterus, new species are unknown. 


1. Front between antennal fossae without a longitudinal carina; front, vertex and 
temples without close, parallel rugulae; scutum and scutellum dull from fine 
dense lineolation (subgenus Indohalictus) 

Front between antennal fossae with a strong longitudinal carina; front, vertex 
and temples with close parallel rugulae; scutum and scutellum shining to some 
extent except in viridiscitus in which these areas are densely punctate 

(subgenus Homalictus) 

. Head broader, in female the greatest width 1.2 the height from apex of clypeus 

to posterior ocelli, in male the greatest width 1.1 the height; apical half of 
male clypeus creamy dampieri Cockerell, p. 280 

Head narrower, the greatest width subequal to height from apex of clypeus to 
posterior ocelli; male clypeus unicolorous (male of froggatti unknown) 

. Dorsal surface of propodeum with the rugose reticulations confined to the basal 
half or less of the area; aeneous, smaller forms, females not over 5 mm. long 
zingowli Cheesman and Perkins, p. 280 

Dorsal surface of propodeum with the rugose reticulations extending almost to 

apex of area; dull black, larger forms, females 6.5-7.0 mm. long (male un- 
froggatti Cockerell, p. 280 

. Scutum and scutellum mostly with subcontiguous, large punctures; dorsal surface 

of propodeum with shallow rugose reticulations of fine mesh 
viridiscitus Cockerell, p. 

Scutum and scutellum with scattered fine punctures, or if scutum rather densely 
punctate (pseudexterus), the disk of scutellum shining and impunctate; dorsal 
surface of propodeum either with deep rugose reticulations of large mesh, or 
with radiating rugulae not forming reticulations 

. Scutum anterolaterally without rugae; dorsal surface of propodeum with radiat- 
ing rugae not forming reticulations, the surface dull from fine lineolation, 
the posterior surface separated from lateral surface by a carina on lower half 
only; seventh tergite of male with apical margin rounded 

fijiensis Perkins and Cheesman, p. 

Scutum anterolaterally with a few transverse rugae; dorsal surface of propodeum 
with deep rugose reticulations, the surface shiny, the posterior surface sep- 
arated from lateral and dorsal surfaces by a stong carina; seventh tergite of 
male with apical margin produced in middle into a narrow flat plate 

. Scutum more sparsely punctate; mesopleuron of male punctate only, of female 
with fine rugae on lower half; male genitalia (figs. 4, 4a) with accessory process 
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* of gonocoxite shorter, setose only along outer margin, the gonostylus abruptly 
narrowed halfway along inner margin exterus Cockerell, p. 282 

Female unknown; scutum subcontiguously punctate except a small area in mid- 
dle; mesopleuron rather coarsely rugose; genitalia (figs. 5, 5a) with accessory 
process of gonocoxite longer, the apical fourth with setae, the gonostylus mod- 
erately constricted at midpoint pseudexterus, new species, p. 283 


Halictus (Indohalictus) dampieri Cockerell (Fig. 3) 

Halictus dampieri Cockerell, 1905. Entomologist 38:270 [ 9 ; Queens- 
land, Australia; type in British Museum (Natural History) |.— 
Cockerell, 1929. Amer. Mus. Novitates 343: 13 [synonymizes strangu- 
latus and indigoteus|.—Cockerell, 1936. Proc. Roy. Ent. Soc. London 
(B) 5: 226 [¢, 8; Florida Island, Solomons].—Cockerell, 1939. 
Occas. Papers B. P. Bishop Mus. 15: 135 [ ¢ ; Guadalcanal]. 

Halictus indigoteus Perez, 1924. In Friese, Konowia 3: 243 [¢9, 4; 
Mackay, Queensland, Australia; location of type unknown]. 

Halictus strangulatus Perez, 1924. In Friese, Konowia 3: 244 [@, 3; 
Mackay, Queensland, Australia; location of type unknown]. 


Cockerell notes that “this is a common Queensland species, and has 
probably been introduced into the Solomons by human agency.” The 
species was not taken in the Solomons during the war. I have placed it 
in the key on the basis of Australian specimens. 


Halictus (Indohalictus) zingowli Cheesman and Perkins 
Halictus zingowli Cheesman and Perkins, 1939. Trans. Roy. Ent. Soc. 
London 88: 171, figs. 1c, 2d and f, 3f [ 9; Malekula and Erro- 
manga Islands, New Hebrides; type in British Museum (Natural 
History) ]. 

1 8; Mohawk Bay, Matemalsa, Santa Cruz Islands; July 10, 1933 (M. 
Willows, Jr.; Templeton Crocker Expedition). 3? 9; Tenaru River, 
Guadalcanal; January 1945 (G. E. Bohart). 19; Naval Air Base, Bou- 
gainville; April 1945; (G. E. Bohart) [all the foregoing CAS]. 

The male of zingowli has not been recognized previously. I base the 
present association on the sculptural similarities between this male and 
the series of females recorded above. 

The male genitalia are identical with those of the Micronesian yapensis 
Cockerell, but zingowli may be separated by the sculpture of the dorsum 
of the propodeum, which is entirely and densely lineolate with only a 
few extremely short, radiating rugulae at base, whereas this area in 
yapensis is more broadly rugulose. Additional material would be desirable 
before a final decision is reached as to the status of these two species, but 
it seems probable that yapensis will prove to be only a subspecies of 
zingowli (Krombein, 1950. Proc. Hawaii. Ent. Soc. 14: 111). 


Halictus (Indohalictus) froggatti Cockerell 
Halictus froggatti Cockerell, 1911. Proc. Linn. Soc. N. S. W. 36: 162 
[ ¢ ; Solomon Islands; location of type unknown]. 
5 9 9; Tenaru River, Guadalcanal; January 1945 (G. E. Bohart) 
[CAS]. 
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PLATE 1. MALE GENITALIA AND SEVENTH STERNITE OF SOLOMON 
ISLANDS HALICTUS. Figs. 1-5, ventral aspect at left, dorsal at right; figs. 4a, 5a, left 
lateral aspect. Fig, 1, H. fijiensis; fig. 2, H. viridiscitus; fig. 3, H. dampieri; figs. 4, 4a, H. 
exterus; figs. 5, 5a, H. pseudexterus. Drawings by Miss Addie M. Egbert, Bureau of 
Entomology and Plant Quarantine. 
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H. latitarsis Friese (=mcgregori Cockerell) from New Guinea, Suma- 
tra, and the Philippines has a similar surface sculpture except that the 
mesonotum is dull mat, and the ratio of head height (from apex of clypeus 
to vertex) to greatest head width is significantly different, being 6:7 in 
latitarsis and 6:6.5 in froggatti. 


Halictus (Homalictus) fijiensis Perkins and Cheesman (Fig. 1) 

Halictus fijiensis Perkins and Cheesman, 1928. Ins. Samoa, Pt. 5, Hym., 
Fasc. 1, p. 21 [ 9, 4; Fiji Islands; type in British Museum (Natural 
History) |.—Cockerell, 1929. Ann. Mag. Nat. Hist. (10) 3:357 [¢, 
8 ; Fijis]. 

3 9 9; Wainoni, San Cristobal Island, Solomons (W. M. Mann) — 

MCZ}. 

This is the first record of this species from outside the Fijis. The series 
agrees in details of sculpture with a female fijiensis from Suva, Fiji, iden- 
tified by Cockerell. The abdomen in the Solomon Islands females is a 
lighter brown and the tibiae and tarsi a lighter red, but these differences 
may not be significant, for the specimens could be callows. The male 
characters used in the key are taken from a specimen from Suva, de- 
termined by Cockerell. 


Halictus (Homalictus) viridiscitus Cockerell (Fig. 2) 
Halictus viridiscitus Cockerell, 1911. Proc. Linn. Soc. N. S. W. 36: 
163 | 9; Solomon Islands; type in U. S. National Museum]. 


1 9; Solomon Islands, No. C. 13; July-August 1909 (W. W. Froggatt) 
[USNM; the type]. 1 3; Siota, Florida Island; March 1945 (G. E. Bo- 
hart) [CAS]. 

The male is distinct among Solomon Islands Halicti in that the seventh 
sternite is produced in the middle along the apical margin into two flat 
conical processes bearing a few setae at the tips, and separated by a 
semicircular emargination. The genitalia are also distinct among species 
of the Solomons in that the gonocoxite does not bear a downward or 
basally directed accessory process in addition to the gonostylus. It is 
very similar to the female in sculpture and color, and in fact differs 
superficially only in lacking the abdominal scopa, since the antennae 
are short and the abdomen broad. 


Halictus (Homalictus) exterus Cockerell (Figs. 4, 4a) 

Halictus exterus Cockerell, 1911. Proc. Linn. Soc. N. S. W. 36: 164 
[““?”== 4; Solomon Islands; location of type unknown].—Cockerell, 
1936. Proc. Roy. Ent. Soc. London (B) 5:226 [ 9; Tulagi]. 

Halictus lavoroensis Cockerell, 1929. Rec. Austral. Mus. 17:228 [ 9; 
Lavoro Plantation, Guadalcanal; type in Australian Museum, Sydney 
(?) ]|.—Pagden and Lever, 1935. Agr. Gaz. Brit. Sol. Isl. Prot. 3 (1) : 
21 [frequent visitor of coconut flowers]. New synonymy. 

Halictus eavoroensis (!) Cockerell, Lever, 1935. Agr. Gaz. Brit. Sol. 
Isl. Prot. 3 (4): 7 [visiting male flowers of coconut}. 

1 9; Siota, Florida Island; March 1945 (G. E. Bohart) [CAS]. 2 ¢ ¢; 

Tenaru River, Guadalcanal; January 1945 (G. E. Bohart) [CAS]. 19; 
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No. 1087; also bears a label, “H. exterus Ckll., Solomon Islands (det. 
Ckll.) ” [|USNM}]. é 

The two sexes associated here obviously belong to the same species. 
Both have the same type of mesonotal and propodeal sculpture, that of 
the former being very sparsely and finely punctate, quite shining and 
with a few transverse rugulae anteriorly, and that of the latter strongly 
rugoso-reticulate. The front in both sexes is longitudinally rugulose, 
and the male has a few transverse rugulae just below the anterior ocellus 
which are lacking in the female. 

The original description of exterus rather obviously refers to a male 
rather than a female as stated by Cockerell, for he mentions that the ab- 
domen does not have a scopa. He also states that there are a few transverse 
striae below the anterior ocellus, a character which the male has but not 
the female. Superficially, aside from lacking the scopa, the male is ex- 
tremely like a female in appearance, having a broad, stocky abdomen, 
and short, stout antennae as in the female, though 13-segmented. Another 
peculiarity giving it some resemblance to a female is that the seventh ter- 
gite has a very narrow median impunctate space, somewhat resembling 
the rima on the female fifth tergite. The apical plate of the male seventh 
tergite is very narrowly produced and somewhat snout-like in appearance.. 

The original description of lavoroensis agrees almost exactly with the 
female exterus identified by Cockerell and cited above, differing only in 
the minor point of lacking some red on bases of mid and hind femora. 
Cockerell states (1929) that lavoroensis is allied to exterus, but that the 
front below the anterior ocellus is not transversely striate, the femora 
broadly reddened at apex, mesothorax without coppery tints, and abdo- 
men with a ventral scopa, precisely the characters in which female and 
male exterus differ with the exception of the increased red on the legs. 

The male identified as exterus by Cockerell, 1939 (Occas. Papers B. P. 
Bishop Mus. 15: 135) is apparently a different species, for he mentions 
that the first abdominal segment is bell-shaped, which is not the case in 
male exterus. 


Halictus (Homalictus) pseudexterus, new species (Figs. 5, 5a.) 

Halictus species, Krombein, 1949. Bul. Brooklyn Ent. Soc. 44: 11. 

When I wrote my first paper on the bees of this group of islands, I was 
unable to place this male due to lack of material. I had considered that 
it might be exterus Cockerell, but dismissed that probability because 
it differed from what Cockerell supposed was the male (erroneously so— 
see discussion under exterus) . 

This species, known only from the male sex, is rather close in general 
appearance to exterus, but has the mesoscutum densely striato-punctate 
whereas the latter species has very scattered punctures and rugulae anter- 
iorly only, and the mesopleuron is rugoso-reticulate in pseudexterus and 
punctate only in exterus. The genitalia also are rather different—the 
accessory process of the gonocoxite in pseudexterus is longer and the 
apical fourth has dense, short, stout setae while this process in exterus 
is shorter, setose only along outer margin, the setae at tip very long; 
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the gonostylus in exterus in lateral view is abruptly narrowed halfway 
along inner margin, but only moderately constricted and then again 
broader in pseudexterus. 


Type: ¢; Bougainville Island; April 10, 1944 (W. G. Downs) [U. S. 
National Museum, Type No. 60914}. 


Male.—6.8 mm. long. Shining and with metallic reflections, the head and thorax 
golden green, the propodeum, abdomen and legs olive green, the latter ferruginous on 
apices of femora and all tibiae and tarsi. Vestiture light ochraceous, denser on head 
and sides of thorax. 

Apical margin of clypeus subtruncate, the lateral angles not prominent; clypeus and 
supraclypeal area shining, punctate; front closely, longitudinally rugulose, but no trans- 
verse rugulae in front of anterior ocellus as in exterus; front with a sharp carina extend- 
ing from supraclypeal area half the distance to anterior ocellus; vertex with close trans- 
verse rugulae extending downward on temples; antennae short and stout, extending 
backward only to tegulae. 

Pronotal crest with an inconspicuous, obtuse lateral tooth; mesoscutum anteriorly 
with a few transverse rugulae, elsewhere rather densely longitudinally striato-punctate 
except an area along midline near posterior margin which bears only scattered punc- 
tures; scutellum with a shallow median groove, very sparsely punctate except along 
margins; mesopleuron rugoso-reticulate (mostly smooth in exterus); propodeum with 
dorsum more strongly rugoso-reticulate than in exterus, the posterior declivous surface 
set off by stronger marginal rugae than in exterus. 

Abdomen with the first four tergites much more strongly constricted at the apical 
fourth than in exterus, the constricted areas impunctate, the other areas sparsely punc- 
tate; seventh tergite with a narrow median impunctate area terminating in a short, 
narrow, snout-like apical plate; second to sixth sternites with dense pubescence, the 
apical margin of the sixth rounded in middle. 

Genitalia similar in general to those of exterus, but differing as noted above. 


Nomia flavoviridis flavoviridis Cockerell 


Nomia flavoviridis Cockerell, 1905. Entomologist 38:222 [ 3; Mackay, 
Queensland; type in British Museum (Natural History) ].—Cock- 
erell, 1929. Amer. Mus. Novit. 343:10 [9@; Mackay, Queensland; 
synonymizes aenescens under flavoviridis|.—Rayment, 1939. Austral. 
Zool. 9:277 [many localities in Australia]. 

Nomia aenescens Friese, 1912. Mitt. Zool. Mus. Berlin 6:94 [ ¢ ; Sialum 
near Cape King William, Dutch New Guinea; type in Zoological 
Museum, Berlin].—Friese, 1917. Ark. Zool. 11:8 [ 9; Australian 
localities].—Friese, 1924. Konowia 3: 247 [9, ¢; Mackay, Queens- 
land]. 

ane flavoviridis flavoviridis Cockerell, 1931. Austral. Zool. 7:48 
[relegated to subspecific rank]. 

1 2 ; Siota, Florida Island; March 1945 (G. E. Bohart) [CAS]. 

This and a single female from New Guinea agree very well with Strad- 

broke Island (Australia) females determined as typical flavoviridis by 
Cockerell. This is the first record from the Solomons. 


Nomia halictella Cockerell 


Nomia halictella Cockerell, 1905. Ann. Mag. Nat. Hist. (7) 16:306 
[¢; Queensland, Australia; type in British Museum (Natural His- 
tory) |.—Cockerell, 1929. Amer. Mus. Novit. 343:9 [Mackay, Queens- 
land.]—Cockerell, 1931. Austral. Zool. 7:49 [¢, 4; Queensland]. 


1g; Tenaru River, Guadalcanal; January 1945 (G. E. Bohart) [CAS]. 
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This species has not been recorded previously from outside Australia. 
I can find no distinguishing characters of a subspecific nature to separate 
the specimen cited above from material from Australia identified by 
Cockerell and several specimens from New Guinea. The Philippine 
elongatula Cockerell appears to be the most closely related form, but it 
is specifically distinct. 


Nomia elliotii froggatti Cockerell, new status 

Nomuia froggatti Cockerell, 1911. Proc. Linn. Soc. N. S. W. 36: 165 
[ 2; Solomon Islands; location of type unknown].—Cockerell, 1926. 
Pan-Pac. Ent. 3: 82 [¢; Guadalcanal].—Pagden and Lever, 1933. 
Agr. Gaz. Brit. Sol. Isl. Prot. 3(1): 21 [visiting coconut flowers].— 
Lever, 1935. Agr. Gaz. Brit. Sol. Isl. Prot. 3(4): 7 [visiting coconut]. 
—Cockerell, 1936. Proc. Roy. Ent. Soc. London (B) 5:225 [ ¢; 
Guadalcanal and Nggela].—Cockerell, 1939. Occas. Papers B. P. 
Bishop Mus. 15:134 [¢, 4; Guadalcanal]._Krombein, 1949. Bull. 
Brooklyn Ent. Soc. 44: 10 [ ¢ ; Florida Island]. 


17 92, 64 4; Tenaru River, Guadalcanal; January 1945 (G. E. 
Bohart). 34 4; Naval Air Base, Bougainville; April 25, 1945 (G. E. Bo- 
hart). 3g 8; Pavuvu, Russell Island; April 26, 1945; (G. E. Bohart) 
[the foregoing all CAS]. 3¢ 9,44 8; Guadalcanal; 1944 (L. N. Jarcho) 
[MCZ]}. 

This subspecies has not been recorded previously from Bougainville 
and Russell Islands. In my earlier paper I treated froggatti as a good 
species, since externally it is distinguished from its closest relatives by 
a combination of the more strongly infumated wings, orange integu- 
mental bands*on the tergites, the surface of the tergites shining, the 
scutum and scutellum mostly dark haired except for the margins, and 
the apical half of the hind femur and all of hind tarsus except last seg- 
ment ferruginous in the male. However, when the two additional forms 
of Nomia recorded above came to my attention, and they proved to be 
identical with forms from New Guinea and Australia, it seemed desirable 
to investigate mox® thoroughly the relationships of froggatti. After a 
study of the male genitalia of various so-called species from the Australian 
and Oriental regions in the collection of the U. S. National Museum, it 
became apparent that froggatti is only the Solomon Islands race of a wide- 
ranging species, elliotii Smith, for the genitalia and apical sternites are 
identical. The New Britain and New Guinea pulchribalteata Cameron, 
and the Australian darwinorum Cockerell and lyonsiae Cockerell also 
belong to this complex. Cameron’s is a distinct subspecies, and there may 
be more than one good subspecies in Australia, my material being too 
limited to determine the status of the Australian forms. Cockerell, 1931 
(Austral. Zool. 7:47, 50, 51) mentions that lyonsiae is at best a weak race 
of darwinorum, which is itself hardly more than a race of rubroviridis 
Cockerell. The specimens recorded by Friese, 1909 (Ann. Mus. Nat. Hung. 
7:196) as elliotii from New Guinea and the Bismark Archipelago are 
undoubtedly referable to elliott pulchribalteata, new status, which may 
be separated at once from typical elliotii by the larger, denser punctures of 
the first abdominal tergite. 
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The three Nomia now known from the Solomons may be separated 
conveniently by the following table (male characters of f. flavoviridis 
and female characters of halictella are taken from Australian specimens) : 


Integument without metallic reflections, abdominal tergites 1 to 5 in male and 
1 to 4 in female with orange integumental bands apically; scutellum bigibbose, 
the gibbosities terminating posteriorly in tubercles; postscutellum with a pair of 
strong teeth; clypeus carinate down middle, immaculate; hind legs of male modi- 
fied as follows: Trochanter with large tubercle beneath, femur greatly enlarged, 
humped above, tibia enlarged, produced at apex beneath into a large blunt 
process; male third and fourth sternites not tomentose, the fifth retracted 
elliotii froggatti Cockerell 
Integument without metallic reflections, abdominal tergites 1 to 5 in male and 
: 1 to 4 in female with dense apical bands of pale tomentum; scutellum and post- 
scutellum unmodified; clypeus not carinate in middle, immaculate; hind legs of 
male unmodified; male with 5 exposed sternites, the third and fourth tomentose, 
the fourth very densely so, the fifth with a pair of processes each side of midline, 
the anterior pair erect, stout, bearing about 6 setae at tip, the posterior pair 
slender, recumbent, and with fewer setae halictella Cockerell 
Integument with metallic green reflections, abdominal tergites 1 to 5 in male and 
1 to 4 in female with apical bands of sparse white hair; scutellum and _post- 
scutellum: unmodified; clypeus not carinate in middle, that of male yellow at 
apex; hind legs of male modified as follows: Trochanter with small tubercle be- 
neath, femur and tibia enlarged as in elliotii but not as greatly, the latter not 
produced at apex beneath; male with only 4 exposed sternites, the third and 
fourth not tomentose flavoviridis flavoviridis Cockerell 


Family Megachilidae 


Lithurgus (Lithurgus) fortis fortis Cockerell 
Lithurgus fortis Cockerell, 1929. Rec. Austral. Mus. 17:234 [ ¢ ; Guadal- 
canal, Bougainville; type in Australian Museum, Sydney].—Cockerell, 
1936. Proc. Roy. Ent. Soc. London (B) 5: 225 [San Cristobal, Guadal- 
canal].—Krombein, 1949. Bull. Brooklyn Ent. Soc. 44:11 [ ¢ ; Bougain- 
ville}. 

32 9; Maliali, Florida Island (W. M. Mann). 1 9; Guadalcanal; 1944 
(L. N. Jarcho). 19; Fulakora, Santa Isabel (W. M, Mann). 1 @; Buli- 
mataran (W. M. Mann). 6¢ ¢; Wainoni, San Cristobal (W. M. Mann). 
14; Auki, Malaita (W. M. Mann) [the foregoing all MCZ]. 1¢; Piva, 
Bougainville; March 1945 (A. J. Walz) [CAS]. 


Lithurgus (Lithurgus) scabrosus (Smith) 

For a complete list of synonyms see Krombein, 1950, Proc. Hawaii. Ent. 
Soc. 14: 120. As Lithurgus albofimbriatus Sichel, Cockerell, 1936, 
Proc. Roy. Ent. Soc. London (B) 5: 226 [?; Sikaiana Atoll]. 

1g; Tenaru River, Guadalcanal; January 1945 (G. E. Bohart) [CAS]. 

1¢@; Wainoni, San Cristobal (W. M. Mann) [MCZ}. 


The following key will serve to identify the Megachile recorded to 
date from the Solomons. I have seen the known sexes of all species except 
the male of bougainvillei Cockerell, which is placed in the key from 
characters given in the original description. The males of woodfordi 
Cockerell and shortlandi aurantiscopa Krombein are unknown. 
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. Mandibles quinquedentate 
TU EERE RNY NN ih petioles Sad wee nace ase AS ons cio nando renascnlaotones eaneebesains 
. Vestiture and legs entirely black, wings dark brown; size large, usually over 
18 mm. in length lachesis Smith, p. 289 
Legs except coxae ferruginous, wings only slightly infumated with brownish, 
vestiture of legs and abdominal venter orange, of cheeks, sides of face and 
thorax, propodeum, narrow band anteriorly and on side of scutum, and post- 
scutellum ochraceous, narrow bands at apices of first to fifth tergites golden, 
that on center of front, vertex, scutum and tergites except apices short and 
dark bougainvillei Cockerell, p. 288 
. Second to fifth sternites with narrow apical bands of ochraceous tomentum 
which may be complete or broadly interrupted medianly; tergites dull from 
extremely close, fine punctation 
Sternites without such bands of tomentum; tergites more shining 
. Second to fifth sternites with the apical band of tomentum complete; hair of 
cheeks black in front, pale behind; hind basitarsus broader, the ratio of 
greatest length to greatest width as 2:1..........2.....2....0---- woodfordi Cockerell, p. 290 
Second to fifth sternites with the apical bands of tomentum present only on 
sides; hair of cheeks entirely pale; hind basitarsus narrower, the ratio of 
greatest length to greatest width as 2.5:1................ disputabilis, new species, p. 291 
. Second to fifth tergites with small close punctures among which are inter- 
spersed larger ones; abdominal vestiture entirely dark except for first tergite 
laterally, apices of tergites without bands of tomentum; clypeus carinate in 
middle; scopa dark brown mendanae Cockerell, p. 289 
Second to fifth tergites with small punctures only; tergites with apical bands of 
ochraceous or fulvous tomentum; clypeus not carinate, but with a narrow, 
shining impunctate area in middle 
. Supraclypeal area with separated punctures and shining interspaces; second to 
fifth tergites with moderately broad apical bands of orange tomentum, the 
second to fourth with some suberect orange hair anteriorly; scopa dark brown 
except medianly on second and third tergites where it is orange 
placida bougainvilliana Strand, p. 289 
Supraclypeal area dull from subcontiguous punctures; second to fifth tergites 
with very narrow apical bands of ochraceous tomentum, the second to fifth 
elsewhere with black hair (shortlandi Cockerell) 
. Scopa fulvous on second sternite, bright red on third and fourth, black on sides, 
black on fifth and sixth; Guadalcanal, Treasury Island 
shortlandi shortlandi Cockerell, p. 290 
Scopa entirely orange except for-fulvous on second sternite; New Georgia 
shortlandi aurantiscopa Krombein 
. Legs except coxae entirely bright red; fore coxa without a process beneath near 
apex; middle of face, vertex, scutum and scutellum with black hair except 
for a fringe of pale yellowish hair in front of thorax and behind scutellum 
bougainvillei Cockerell, p. 
Legs black except for fore tibia in placida bougainvilliana and fore tarsi which 
are reddish or fulvous in mendanae and placida bougainvilliana; face and 
dorsum, of thorax with a different combination of hair colors 
. Mandible with a large basal tooth on inferior margin; fore coxa with a short 
blunt process at apex beneath; fore tarsus not expanded; hair of front white 
to fulvous, of abdomen entirely black; sixth tergite keeled in middle, the 
apical margin rounded out and irregularly crenulate; seventh tergite exposed, 
keeled in middle lachesis Smith, p. 289 
With a different combination of characters; seventh tergite always retracted 
- Mandible tridentate at apex, inferior margin with a moderate tooth one-third 
the distance from base; carina of sixth tergite evenly rounded; tergites with 
very close fine punctures and scattered larger ones, and without apical bands 
of tomentum; wings strongly and uniformly infuscated 
mendanae Cockerell, p. 289 
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Mandible quadridentate at apex; carina of sixth tergite deeply to shallowly 
emarginate or irregularly crenulate; tergites either with more scattered punc- 
tures, or without the interspersed larger ones, apical bands of orange or 
fulvous tomentum present; wings with at most the costal and apical margins 
slightly infumated 

. Mandible with a large basal tooth on inferior margin; fore coxa with an elon- 
gate process near apex; sixth tergite with a keel on basal half, the carina ir- 
regularly crenulate, but not definitely emarginate; fore tarsus fulvous, broad 
and flattened, the second segment with a large oval black spot beneath 

placida bougainvilliana Strand, p. 289 

Mandible not toothed beneath; process on fore coxa short or represented by a 
small tubercle; sixth tergite not so keeled, the carina emarginate in middle; 
fore tarsus unmodified, black 

. Process of fore coxa a small tubercle; head and thorax with no black hair; 
emargination of sixth tergite deep, the lateral angles acute; tergites shining, 
the punctures small but well-separated; (male of shortlandi aurantiscopa 
unknown and possibly not separable from typical subspecies) 

shortlandi shortlandi Cockerell, p. 

Process of fore coxa a short triangular lamella; vertex entirely, scutum and scu- 
tellum in middle black-haired; emargination of sixth tergite shallow, the 
lateral angles rounded; tergites dull from close fine punctation 

disputabilis, new species, p. 291 


13 


Megachile (Hackeriapis) bougainvillei Cockerell 
Megachile bougainvillei Cockerell, 1911. Proc. Linn. Soc. N. S. W. 36: 
171 [ 6 ; Solomon Islands; location of type unknown]. 


1 9; Fulakora, Santa Isabel Island (W. M. Mann) [MCZ]. 


While I have not seen a male of this species, I feel reasonably certain 
that the female recorded here represents the opposite sex. It shares a 
character with the male, the entirely ferruginous legs except for the coxae, 
which no other known Megachile from the Solomons possesses. In addi- 
tion, the scutum and scutellum in both sexes are dull and very densely 
punctate. 

Cockerell states that this species is related to the Australian austeni 
Cockerell, but it is no more than a superficial similarity in appearance. 
Males of austeni identified by Cockerell have a blunt process near the 
apex of the fore coxa and the clypeus is bearded only along the apical 
margin, characters which cause me to refer it to the subgenus Eumega- 
chile, whereas bougainvillei is stated to have simple fore coxae, the type 
of clypeal vestiture not specified. The female assigned here to bougain- 
villei is referable to the subgenus Hackeriapis. No characters are given 
in the original description of the male which would be inconsistent with 
such a subgeneric assignment for that sex. 

The following characters of the female are in addition to those listed 
in the foregoing key: Mandible quinquedentate, all the teeth acute, no 
complete cutting edge joining any of the teeth, but the third with a short 
flange extending two-thirds the distance toward the second tooth; clypeus 
with apical margin thickened, weakly crenulate, the surface closely punc- 
tate and with a distinct median carina; vertex well-developed, the distance 
from posterior ocelli to posterior margin of vertex twice the distance 
between the ocelli; temple well-developed, as wide as eye in profile; 
scutellum without a median groove; abdomen parallel-sided; in profile 
the sixth tergite abruptly declivous, the narrow apical margin upturned 





ertain 
ares a 
coxae, 
. addi- 
lensely 


lustent 
irance. 
ar the 
apical 
umega- 
ie type 
yugain- 
- given 


it with - 


» listed 
ite, no 
a short 
clypeus 
; punc- 
istance 
istance 
»rofile; 
profile 
turned 


Vol. XIV, No. 2, March, 1951 289 


at an angle of 135° to the basal part; scopa dense, moderately long on 
second to fifth sternites and very short on sixth. 


Megachile (Eumegachile) mendanae Cockerell 
Megachile mendanae Cockerell, 1911. Proc. Linn. Soc. N. S. W. 36: 170 
[¢; Solomon Islands; location of type unknown].—Cockerell, 1939. 
Occas. Papers B. P. Bishop Mus. 15: 135 [@ from Guadalcanal, ¢ 
from Bougainville]._Krombein, 1949. Bull. Brooklyn Ent. Soc. 44:12 
[ 9; Florida Island]. 


1¢; Siota, Florida Island; March 1945 (G. E. Bohart). 29 9,24 ¢; 
Tenaru River, Guadalcanal; January 1945 (G. E. Bohart). 19; Tevia 
Bay, Vanikoro Island, Santa Cruz Group; May 6, 1933 (M. Willows, Jr.; 
Templeton Crocker Expedition) [the foregoing all CAS}. 

The male from Bougainville placed here by Cockerell (1939) was ap- 
parently correctly identified. However, he stated that there was a slender 
spine on each side of head below the eyes. ‘This is incorrect; there is only 
a tuft of long hairs in this position, giving the male the appearance of 
having a spine. 


Megachile (subgenus ?) lachesis Smith 
Megachile lachesis Smith, 1860. Jour. Proc. Linn. Soc. Zool., Suppl. 4: 
133 [9; Batjan; type in British Museum (Natural History) ]— 
Cockerell, 1929. Rec. Austr. Mus. 17:235 [Bougainville].— Cockerell, 
1936. Proc. Roy. Ent. Soc. London (B) 5: 226 [9 from Malaita, ¢ 
from Florida Island].—_Krombein, 1949. Bull. Brooklyn Ent. Soc. 


44: 11 [@; Guadalcanal, Florida, Bougainville]. 

499,34 8; Tenaru River, Guadalcanal; January 1945 (G. E. Bo- 
hart). 1 4; Siota, Florida Island; March 1945 (G. E. Bohart). 29 ¢; 
Naval Air Base, Bougainville; April 1945 (G. E. Bohart) [the foregoing 
all CAS}. 


Megachile (subgenus ?) placida bougainvilliana Strand, new status 

Megachile bougainvilliana Strand, 1911 (March 20). Wien. Ent. Ztg. 
30: 79 [@; Numa Numa, Bougainville; type in Berlin Museum].— 
Krombein, 1939. Bull. Brooklyn Ent. Soc. 44:12 [ @ ; Florida Island; 
synonymized ferricincta}. 

Megachile cartereti Cockerell, 1911 (May 31.) Proc. Linn. Soc. N. S. W. 
36; 173 [%; Solomon Islands; location of type unknown]. New 
synonymy. 

Megachile ferricincta Cockerell, 1939. Occas. Papers B. P. Bishop Mus. 
15: 136 [ 9; Guadalcanal; type in Bishop Museum, Honolulu]. 

1¢,3¢8 8; Tenaru River, Guadalcanal; January 1945 (G. E. Bohart). 
1¢@; Siota, Florida Island; March 1945 (G. E. Bohart). 22 9; Naval 
Air Base, Bougainville; April 1945 (G. E. Bohart) [the foregoing all 
CAS}. 

The males placed here agree with Cockerell’s adequate description of 
cartereti. In my earlier paper I suggested that bougainville: Cockerell 
(q. v.) might be the male, but that is not the case. 

This form is only subspecifically distinct from one occuring on New 
Guinea which I identify as placida Smith, 1862. 
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Megachile (subgenus ?) shortlandi shortlandi Cockerell 
Megachile shortlandi Cockerell, 1911. Proc. Linn. Soc. N. S. W. 36: 172 
[¢, #3; Solomon Islands; location of type unknown].—Cockerell, 
1936. Proc. Roy. Ent. Soc. London (B) 5: 226 [ g; Guadalcanal].— 
Cockerell, 1939. Occas. Papers B. P. Bishop Mus. 15: 136 [ 9 ; Guadal- 
canal]. 
Megachile shortlandi shortlandi Krombein, 1949. Bull. Brooklyn Ent. 
Soc. 44:12 [ ¢ ; Guadalcanal]. 
692,24 8; Tenaru River, Guadalcanal; January 1945 (G. E. Bo- 
hart) [CAS]. 


Megachile (Eutricharaea) woodfordi Cockerell 
Megachile woodfordi Cockerell, 1911. Proc. Linn. Soc. N.S. W. 36:173 
[@ (é¢ misdetermined); Solomon Islands; location of type un- 
known]. 

1¢; Tenaru River, Guadalcanal; January 1945 (G. E. Bohart). 19 
Siota, Florida Island; March 1945 (G. E. Bohart) [both CAS]. 

There are two Megachile in the Solomons the females of which are 
deceptively similar in general appearance, woodfordi Cockerell and a 
new species, disputabilis, represented by a male cotype of woodfordi and 
a female misdetermined as woodfordi by Cockerell in 1939. 

The females of the two species agree in general with Cockerell’s de- 
scription of the female type of woodfordi, but differ in certain particu- 
lars which lead me to make the above statement as to Cockerell’s later 
misdetermination of the female of this species. The hair on the cheeks 
of woodfordi is stated to be “black in front and pale behind.” This is 
the condition in the female assigned here to woodfordi, but the female 
described herein as disputabilis has the hair on the cheeks entirely pale. 
Woodfordi is stated to have a smooth shining patch occupying the lower 
part of the supraclypeal area and the upper margin of the clypeus. The 
female I assign to woodfordi has such a small impunctate area, but dis- 
putabilis has the entire supraclypeal area more sparsely punctate than 
the clypeus and no such median impunctate area common to both sclerites. 
The hind basitarsus of woodfordi is said to be much broadened and flat- 
tened. In the specimens I assign to woodfordi the ratio of the greatest 
length to greatest width of the hind basitarsus is 2:1, whereas it is 2.46:1 
in disputabilis. 

The female of woodfordi has complete apical bands of pale tomentum 
on the second to fifth sternites, and for this reason is referable to the 
subgenus Eutricharaea. The unknown male of woodfordi should, there- 
fore, have a small subbasal tooth on the inferior margin of the mandible. 
The male cotype thought to be woodfordi by Cockerell is in the U.S. 
National Museum and the mandible is unarmed. Consequently, it is 
unlikely to be the male of what I consider to be woodfordi. Also, my 
female woodfordi are 9.2-9.5 mm. long and should have a somewhat 
shorter male. The male Cockerell supposed to be woodfordi is 9.5 
mm. long. 





Vol. XIV, No. 2, March, 1951 291 


Megachile (subgenus ?) disputabilis, new species 
Megachile woodfordi Cockerell, 1911. Proc. Linn. Soc. N.S, W. 36:174 
[ $ cotype, not the ¢ type; Solomon Islands; cotype in U.S. Na- 
tional Museum].—Cockerell, 1939. Occas. Papers B. P. Bishop 
Mus. 15:136 [ ¢; Guadalcanal]. 


My reasons for considering the specimens listed in the synonymy above 
as representing another species than woodfordi are detailed in the dis- 
cussion under that species. The present species is distinguished by the 
characters given in the foregoing key and the remarks under woodfordi. 
It is not referable to any of the subgenera of Megachile known to me, 
and possibly represents an undescribed subgenus. 


Type: ¢; Guadalcanal, Solomon Islands; February 21 (J. A. Kusche) 
[U.S. National Museum, Type No. 60915]. 


Female.—Length 10.8 mm., forewing 8.2 mm. Black, legs and antennal flagellum dark 
brown. Vestiture as follows: Black to dark brown are a few long intermixed hairs on 
clypeus and front, vertex entirely, disk of scutum and scutellum except margins nar- 
rowly, intermixed long hairs on mesopleural disk, and short, dense hairs on tergites 
except narrowly at apices; rest of hair on head, thorax and most of it on legs except 
tarsi, pale fulvous; narrow bands of tomentum at apices of first to fifth tergite, and 
scopa except at apex of sixth sternite, orange; second to fifth sternites with narrow 
apical bands of ochraceous tomentum laterally. Wings hyaline, costal and apical mar- 
gins slightly infumated with brown. 

Face about as broad as long, interocular distances at apex of clypeus and ocelli sub- 
equal; mandible quadridentate, the third tooth large and truncate, the fourth rounded, 
a cutting edge between the third and fourth; apical margin of clypeus shallowly emar- 
ginate for a distance equal to basal width of clypeus; punctures of clypeus and supra- 
clypeal area moderately large, those on latter subcontiguous except narrowly along 
midline where they are more separated, those of latter more separated, but without a 
smooth impunctate area common to both sclerites; ocellocular and postocellar distances 
subequal, slightly greater than distance between ocelli and posterior margin of vertex; 
in profile the temple as wide as eye. 

Thorax more shining than in woodfordi, the punctures of scutum, scutellum and 
mesopleuron moderately large and subcontiguous. 


Abdomen cordate, the tergites with fine close punctures; second to fifth tergites cari- 
nate basally; sixth tergite straight in profile; sixth sternite hirsute to apex. 


Allotype: ¢; Solomon Islands; July-August 1909 (W. W. Froggatt) 
[cotype of woodfordi Ckll., in U.S. National Museum]. 


Male.—Length 9.5 mm., forewing 7.7 mm. Color and vestiture similar to female, the 
pale hair a deeper yellow, black hairs lacking on clypeus and front, and not so exten- 
sive on scutum, scutellum and mesopleuron. 

Mandible quadridentate, the second and third teeth smaller than others, not toothed 
below on inferior margin; clypeus with apical margin shaped similarly to female, the 
surface with moderately large, subcontiguous punctures; supraclypeal area with denser, 
smaller punctures; antenna long and slender, the apical segment not modified, the 
pedicel and first flagellar segment subequal in length, the second to tenth flagellar 
segments three times as long as first, and the eleventh four times as long. 

Anterior coxa with the process a short triangular lamella; none of tarsi modified; mid 
tibia with an apical spur. 

Second to fifth tergites carinate at base and with narrow basal bands of orange tomen- 
tum in addition to the apical bands; sixth tergite vertical in position, with a small 
median gibbosity near base, a small median depression before carina, the carina prom- 
inent, shallowly and narrowly emarginate in center, the lateral angles of emargination 
rounded; seventh tergite retracted; four visible sternites. 
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Paratype: 19; Kiwi Creek, Guadalcanal; August 4, 1944 (H. E. Mill- 
iron) [University of Minnesota]. The paratype agrees with the type in 
all significant details of the sculpture and vestiture, but is 14.3 mm. long. 


Coelioxys dispersa Cockerell 


Coelioxys dispersa Cockerell, 1911. Proc. Linn. Soc. N.S. W. 36:168 
[ ¢; Solomon Islands; location of type unknown].—Cockerell, 1936. 
Proc. Roy. Ent. Soc. London (B) 5:225 [¢@, ¢; Lunga, Guadalcanal]. 
—Krombein, 1949. Bull. Brooklyn Ent. Soc. 44:12 [ ¢ ; Guadalcanal}. 


22 2,34 6; Tenaru River, Guadalcanal; January 1945 (G. E. Bohart) 
{CAS}. 


Pycnanthidium, new genus 


This new genus is proposed for what is apparently an Austro-Malayan 
derivative of the wide-ranging Anthidiellum Cockerell. In comparison 
with Michener’s tabulation of the generic characters of Anthidiellum 
(Amer. Mus. Novitates 1381:5, 1948) and specimens of Trachusa strigata 
Panzer, the genotype of Anthidiellum, Pycnanthidium differs in having 
the pronotal lobe carinate only, posterior margin of the scutellum not 
sharp, and rounded as seen from above instead of truncate, propodeum 
above with a row of pits laterally, mesepisternal carina straight, outer 
surface of hind tibia margined anteriorly by a sharp carina, outer surface 
of hind basitarsus with a central longitudinal carina, and horizontal sur- 
face of first tergite with a well-developed transverse carina anteriorly. 

Diagnosis.—Small, robust, moderately to finely punctate species, 6 mm. or less in 
length; apical margin of female mandible with two well-developed acute teeth below 
and a straight cutting edge above; maxillary palpi short, two-segmented; clypeus over- 
hanging base of labrum; subantennal sutures moderately curved outward; preoccipital 
ridge not carinate; pronotal lobes carinate; scuto-scutellar suture not foveate; scutellum 
overhanging the postscutellum, the posterior margin not sharp, as viewed from above 
rounded and with a small, narrow emargination at midline; mesepisternal carina 
straight, strong; propodeal spiracle with a posterior sulcus which is not carinate pos- 
teriorly, the propodeum above with a row of pits laterally; outer surface of hind tibia 
margined anteriorly by a carina; outer surface of hind basitarsus with a central longi- 
tudinal carina; in forewing the second recurrent vein several vein widths distad of 
second transverse cubital, and the basal and transverse median veins interstitial or the 
latter slightly distad of former; horizontal surface of first tergite with a well-developed 
transverse carina anteriorly; posterior margins of tergites not depressed; none of pos- 
terior tergites of male toothed, the apical margin of the seventh broadly rounded. 


As defined above the genus includes Anthidium turneri Friese (1909) 
from Mackay, Queensland, Australia, A. minutissimum Bingham [=A. 
javanicum Friese (1909), fide Cockerell]* from Java and Palawan, and 
Pycnanthidium solomonis, new species, from Florida Island, Solomons. 
It is quite probable that Anthidium birdi Friese (1909) from New Guinea 
and Anthidiellum melanaspis Cockerell (1929) from Thursday Island, 
Torres Strait, should also be referred to Pycnanthidium, but specimens 
are not available for study and the original descriptions are not detailed 
enough to enable me to determine the correct generic placement. 

Genotype: Pycnanthidium solomonis, new species. 

"#1 have no record that this synonymy was ever published by Cockerell. His determination label 


on the single male from Palawan in the U. S. National Museum reads, “Dianthidium minutissimum 
(Bingh.) = javanicum (Fr.).” 
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Pycnanthidium solomonis, new species 

The relatively finer punctation of the head and thorax, and the fluted, 
impunctate declivous surface of the first abdominal tergite immediately 
distinguish solomonis from the other species definitely included in the 
genus. In color it appears to be closest to the Australian turneri, but 
differs in that the mandibles, clypeus and supraclypeal area are black, 
the second tergite is marked with yellow, and the apical margin of the 
clypeus has only one small dull tubercle on each side of midline instead 
of two to four shiny ones on each side. ‘The New Guinea birdi, probably 
referable to Pycnanthidium, is the closest geographical relative, but 
solomonis differs from it in being much more extensively maculated with 
yellow and in having the legs more extensively and the tegulae red. 


Type: ¢@; Siota, Florida Island, Solomons; March 1945 (G. E. Bohart) 
[California Academy of Sciences}. 


Female.—Length 5.9 mm., forewing 4.4 mm. Black; the following yellow—elongate 
lateral triangular face mark extending to level of lower margin of antennal insertion, 
ovate mark midway between antennae and anterior ocellus, a small oblique spot 
behind upper margin of eye, pronotal lobes, lateral transverse stripes along anterior 
margin of scutum separated from each other by one-third the width of scutum, axillae, 
a broad band posteriorly on scutellum narrowly interrupted at midline, a narrow stripe 
along outer margin of fore tibia, a small spot at base of mid tibia, a pair of small 
rounded lateral spots on first tergite, elongate lateral stripes on second tergite, bands 
across middle of third to fifth tergites somewhat attenuate laterally, and a transverse 
spot at apex of sixth tergite; tegulae, tibiae, tarsi and broad apical margins of second 
to fifth tergites, ferruginous; flagellum brown; wings slightly infumated with brown, 
the venation fuscous; vestiture on head and thorax short, inconspicuous, yellowish, the 
scopa reddish. 

Punctation of head, dorsum of thorax and mesopleuron extremely close, finer than in 
turneri or minutissimum; clypeus much more finely punctate than supraclypeal area, 
the apical margin with a small dull tubercle on each side of midline; punctation of 
vertex and upper part of front smaller and deeper than on supraclypeal area; post- 
ocellar distance 0.8 the ocellocular distance and 1.5 the distance from posterior ocelli 
to preoccipital ridge; punctation of dorsal surface of mesoscutum about the same as 
on vertex, that of scutellum rather finer; punctation of mesepisternum coarser than 
anywhere else; declivous surface of first tergite impunctate and with strong, parallel, 
longitudinal ridges; abdominal tergites with fine shallow punctures, more separated 
than those elsewhere on body. 


FAMILY APIDAE 


Nomada psilocera Kohl 
Nomada psilocera Kohl, 1908.. Denkschr. Akad, Wiss. Wien 81:308 
[ @; Bougainville; type in Vienna].—Krombein, 1949. Bull. Brook- 
lyn Ent. Soc. 44:13 [ ¢; Florida Island]. 
24 ¢; Tulagi, Florida Island (W. M. Mann). 1 ¢ ; Guadalcanal (L. N. 
Jarcho) [the foregoing all MCZ]. 99 9, 4¢ 4; Tenaru River, Guadal- 
canal; January 1945 (G. E. Bohart) [CAS]. 


Anthophora sapiens Cockerell 
Anthophora sapiens Cockerell, 1911. Proc. Linn. Soc. N.S. W. 36:167 
[ 2; Solomon Islands; location of type unknown].—Cockerell, 1929. 
Rec. Austral. Mus. 17:232 [ 4; Guadalcanal].—Cockerell, 1939. 
Occas. Papers B. P. Bishop Mus. 15:135 [ 9; Guadalcanal].—Krom- 
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bein, 1949. Bull. Brooklyn Ent. Soc. 44:13 [9, 4; Guadalcanal, 
Florida Island, Treasury Island]. 
Anthophora sp. Lever, 1933. Agr. Gaz. Brit. Sol. Isl. Prot. 1(4):16 
[visiting coconut flowers]. 
92 2;78 ¢; Tenaru River, Guadalcanal; January 1945 (G. E. Bohart) 
[CAS]. 1¢, 14; Guadalcanal (L. N. Jarcho) [MCZ}. 


Thyreus gemmatus (Cockerell) 

Crocisa gemmata Cockerell, 1911. Proc. Linn. Soc. N.S. W. 36:166 
[2, ¢; Solomon Islands; location of type unknown].—Cockerell, 
1926. Pan-Pac. Ent. 3:90 [Guadalcanal].—Cockerell, 1929. Rec. 
Austral. Mus. 17:231 [Guadalcanal, Bougainville].—Cockerell, 1936. 
Proc. Roy. Ent. Soc. London (B) 5:225 [Guadalcanal, Florida Island]. 
—Cockerell, 1939. Occas. Papers B. P. Bishop Mus. 15:134 [Guadal- 
canal]. 

Thyreus gemmatus (Cockerell) Krombein, 1949. Bull. Brooklyn Ent. 
Soc. 44:14 [ 2, g; Guadalcanal, Florida Island]. 

14; Rendova Island (W. M. Mann). 24 ¢; Fulakora, Santa Isabel 
Island (W. M. Mann). 29 ¢, 14; Guadalcanal; 1944 (L. N. Jarcho). 
422, 28 6; Guadalcanal; 1944 (Ernst Reimscheissel) [the foregoing 
all MCZ]. 6¢¢, 34 6; Tenaru River, Guadalcanal; January 1945 
(G. E. Bohart) [CAS]. 


Ceratina dentipes Friese 


Ceratina dentipes Friese, 1904. Allg. Ztschr. f._ Ent. 9:139 (nomen 
nudum) .—Friese, 1914. Tijdschr. v. Ent. 57:32 [ 4; Java; type in 
Friese collection]. 

? Ceratina sp. Pagden and Lever, 1935. Agr. Gaz. Brit. Sol. Isl. Prot. 
3(1):21 [visiting coconut flowers]. 

1 @ ; Siota, Florida Island, Solomons; March 1945 (G. E. Bohart) [CAS]. 

This is the first record of this species from the Solomons. It is widely 

distributed and there are definite records of its occurrence in the Philip- 
pines and Siam, as well as Java. 


Allodapula mindanaonis boharti,> new subspecies 
? Allodape sp. Pagden and Lever, 1935. Agr. Gaz. Brit. Sol. Isl. Prot. 
3(1):21 [visiting coconut flowers]. 

This form, of which I have females only, agrees with the Philippine 
Allodapula m. mindanaonis (Cockerell) , new combination, in having the 
scopa of the hind legs reddish rather than silvery as in most Allodapula. 
It differs from typical mindanaonis in that small lateral face marks are 
present, the mandibles do not have a pale basal spot and the axillary 
sclerites of the forewing are creamy (testaceous to dark brown in min- 
danaonis) . 

Females from Guadalcanal, the type locality, are 6 mm. long, while 
those from Russell Island are 7 mm., but not different otherwise. One 


— for its collector, G. E. Bohart, at that time Lt. (j.g.) in Naval Medical Research Unit 
o. 2. 
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female from Guadalcanal, not included in the type series, is distinct in 
having the head coarsely pitted rather than finely punctate. 

Type: ¢; Tenaru River, Guadalcanal, Solomon Islands; January 1945 
(G. E. Bohart) [California Academy of Sciences]. 

Paratypes: 22 9; same data as type. 29 9; Pavuvu, Russell Island, 
Solomons; April 20, 1945 (G. E. Bohart). Two paratypes are in the Cali- 
fornia Academy of Sciences and two in the U.S. National Museum, one 
from each locality. 


Trigona (Tetragona) iridipennis Smith 

Trigona iridipennis Smith, 1854. Cat. Hym. Brit. Mus. 2:413 [3; 
Ceylon; type in British Museum (Natural History)]. For complete 
specific synonymy see Schwarz, 1939, pp. 111-112—I give here only 
the references applicable to the Solomon Islands population. 

Trigona sapiens Cockerell, 1911. Proc. Linn. Soc. N.S. W. 36:176 [ 3; 
Solomon Islands; location of type unknown].—Cockerell, 1929. Rec. 
Austral. Mus. 17:242 [3 from New Georgia, ¢ from Guadalcanal]. 
—Pagden and Lever, 1935. Agr. Gaz. Brit. Sol. Isl. Prot. 3(1):21 
[mentioned as important pollinator of coconut].—Cockerell, 1936. 
Trans. Roy. Ent. Soc. London (B) 5:225 [%; Florida Island].— 
Schwarz, 1939. Bull. Amer, Mus. Nat. Hist. 76:111, 113 et seq.— 
Cockerell, 1939. Occas. Papers B. P. Bishop Mus. 15:136 [ 3; Gua- 
dalcanal|.—Krombein, 1949. Bull. Brooklyn Ent. Soc. 44:14 [%; 
Florida Island]. New synonymy. 

Trigona sp. Lever, 1933. Agr. Gaz, Brit. Sol. Isl. Prot. 1(4):16 [visiting 
coconut flowers]. 


2% %; Tenaru River, Guadalcanal; January 1945 (G. E. Bohart). 
19 %; Bougainville; May 1945 (A. J. Walz). 1%, 14; Empress Augusta 
Bay, Bougainville (A. J. Walz) [all CAS}. 

At the time my earlier, paper was written I overlooked Schwarz’ dis- 
cussion of the possible identity of sapiens with either fuscobalteata var. 
pagdeni Schwarz or iridipennis Smith. Schwarz supposed that there 
might be two species of Trigona in the Solomons, basing this assumption 
on his having a male iridipennis with red scape from the Solomons and 
Cockerell’s (1929) assertion that males of sapiens from Guadalcanal had 
the scape black, red at each end. Fortunately, two of the males on which 
Cockerell based his brief description of that sex are in the U. S. National 
Museum. The sixth sternites of both these males and the genitalia of 
one of them (missing in the other) are identical with Schwarz’ illustra- 
tion of these parts in iridipennis. Further, the scape of the antennae is 
red, suffused in the middle with brownish, but nowhere near black as 
stated by Cockerell. 

* * * * * 

I have examined one female Colletes americanus Cresson (Colletidae) 
and one female Melissodes perplexa Cresson (Apidae), both North Amer- 
ican species, labeled Piva, Bougainville, March 1945 (A. J. Walz) [CAS]. 
It seems most likely that some error was made in the labeling of these 
specimens, for it is rather unlikely that these ground-nesting forms could 
have been introduced and become established in the Solomons. 
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An Improved Method of Rearing Field-Collected Fruit Fly Larvae! ? 


By IRWIN M. NEWELL, ROBERT VAN DEN BOSCH and FRANK H. HARAMOTO 
UNIVERSITY OF HAWAII, COLLEGE OF AGRICULTURE, 
AGRICULTURAL EXPERIMENT STATION 


The relatively low and variable rate of survival of fruit fly larvae in 
field-infested fruits held in the insectary made it desirable to develop a 
rearing technique that would give more consistent and higher rates of 
survival and emergence of flies and parasites. The procedure described 
here has been used in our laboratory for more than a year and has proved 
itself superior to other methods in a number of respects. 

Larvae are removed from the fruits and transferred to a Syracuse dish 
containing the rearing medium. For larvae of Dacus dorsalis, the medium 
used is blended papaya pulp with a small quantity of yeast added, while 
for D. cucurbitae the dish is filled with small pieces of pumpkin or 
a As many as 60 to 75 larvae are added to a dish. Each dish is 
placed in a special rearing jar made up as described below, and the jars 
are then stored in an incubator room at a temperature of 28° C. 

Optimum humidity is important to pupal survival, particularly when 
incubation is employed, and to achieve this a specially designed rearing 
jar has been developed. One-pound wide-mouth jars 34% inches by 
34 inches are prepared as follows. First, a number of wire bridges are 
made by bending a 94-inch length of wire as shown in figure 1, the 
lengths of the seven segments being | inch, 2 inches, 1 inch, 114 inches, 
1 inch, 2 inches, and | inch in that order. An equal number of pieces 
of %-inch rubber tubing are cut, each piece | inch in length. Then 
150 cc. of coarse, dry sand is measured out into each jar, making a layer 
about 7% inch deep. A section of tubing is set on end in the sand about 
Yg inch in from the wall of the jar with at least three-fourths of its 
length projecting above the sand. Next, 60 cc. of coarse, dry sand, 60 cc. 
of plaster of Paris, and 30 cc. of water are mixed thoroughly and poured 
onto the sand in the jar. Finally a wire bridge is set in the plaster, leav- 
about 34 inch exposed. After the plaster has set, the rubber tubing is 
removed and the sand is poured out through the hole in the floor. A 
large number of jars constructed in this manner have been in use for 
a year, and aside from a slight loosening of the floor in a few of them 
they have shown no marked deterioration. 

When the jars are used, 20 to 25 cc. of a 0.5 per cent solution of copper 
acetate or copper sulfate fungicide is placed in the bottom of each jar, 
a cork is fitted in the hole, and 60 cc. of sand is poured onto the plaster 
floor. The Syracuse dish is set on the wire bridge, and the jar is covered 


1 Published with the approval of the Director of the Hawaii Agricultural Experiment Station as 
Technical Paper No. 222. 


2 Our studies have centered chiefly around guava (Psidium guajava) and mango (Mangifera indica) 
ea by Dacus dorsalis Hendel and bittermelon (Momordica balsamina) infested by Dacus cucur- 
itae Coquillett. 





298 Proceedings, Hawaiian Entomological Society 


with a fine-meshed cloth held tightly in place by rubber bands, An 
area about l-inch square is ground onto the surface of the jar with a 
carborundum stone and information pertaining to the sample is pen- 
ciled on this area, When medium and jar are prepared carefully, mis- 
haps in rearing of the flies are rare. Ordinarily no attention is required 
from the time the jars are placed in the incubator room until the dead 
flies and parasites are removed for counting. 

During the first nine months of 1950, 49,633 oriental fruit fly larvae 
were dissected from 7,099 guava fruits taken at permanent collecting 
areas on the island of Oahu. Of these larvae, a total of 40,870, or 82.3 
per cent, pupated successfully and 37,718 flies and parasites were recov- 
ered. Emergence from the puparia was 92.3 per cent, and total survival 
from larva to adult was 76.0 per cent. 

Data compiled from recoveries of flies from fruits held in the standard 
holding boxes during 1949 reveal that this method is far less efficient 
in terms of survival of pupae. From July to September of that year, 
26,183 puparia were obtained, and these produced 15,000 flies and para- 
sites, an emergence rate of only 57.3 per cent. Not only was pupal sur- 
vival poor, but the percentages varied greatly from sample to sample. 
Data on larval mortality are not available but this was undoubtedly high. 

Considerably better results are obtained with rearing funnels of the 
type used in the United States Department of Agriculture fruit fly 
investigations.* In a comparative study made in our laboratory, seven 
lots of fruit were held in funnels, while duplicate lots were dissected 
and the larvae removed to the standard papaya medium. The data shown 
A large number of these larvae were held in paper tubs containing about % inch of moistened 
fine sawdust which served to provide favorable humidity conditions and a place for the larvae to 


pupate. The paper tubs functioned in essentially the same manner as the jars and survival of larvae 
and puparia in each type of container was about the same. 


4In the rearing funnels, the excess fruit juices are caught in a trap, and as a result pupal survival 
is much higher than in the holding boxes, since the sand does not become saturated, and fungi are 
reduced. » 


A DISH 


SAND 


PLASTER 
FLOOR 


FUNGICIDE 


Fig. 1. A. Sectional diagram of rearing jar. See discussion in text. B. Diagram of 
wire bridge used to support rearing dish. 
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in Table 1 indicate clearly that survival of the dissected larvae was much 
better than of those held in the fruit, Actually, | maui was probably 
less than 40 per cent because the real number of larvae in these fruits 


must have been more than 3,612. On the basis of studies made by the 
writers, from 10 to 15 per cent of the larvae in the fruits are missed 
in the process of dissection. It would probably be safe to assume that 
the actual number of larvae in these fruits was approximately 4,000 
and accordingly, survival of larvae in the fruits held in funnels would 
be only about 32 per cent. 


Table 1.—Larval and pupal survival in duplicate samples of guavas 
dissected (D) and held in funnels (F). 





Number Number Number Number Per cent Per cent Per cent Per cent 
Fruits Larvae Puparia Adults Pupation Emerg. Survival Parasit. 


BD. ..35 3,612 2,861 2,601 79.2 91.0 72.0 36.5 
eS 3,612* 1,588 1,296 44.0 81.6 35.9 38.5 


* Estimated to be the same as in the dissected series. 











In certain studies where maximum precision in determining the larval 
population is required, the fruits may be held in pans after the initial 
dissection and checked daily until no more larvae are found. This prac- 
tice has not been followed in the parasite recovery investigations because 
it has been felt that the number of larvae missed has been constant 
enough that there was no effect on the conclusions reached. 


As shown in the last column of Table 1, the two methods compared 
very favorably on the basis of percentage of parasitism. It is probable, 
however, that the dissection method gives more reliable results when the 
infestation is low or when only small samples of fruit are available. 


During the last ten months of 1950, 19,136 larvae of D. cucurbitae 
were also reared by the method described above. Of these, 17,027 (89.9 
per cent) pupated, and 16,302 produced parasites or flies. The rate of 
emergence was 95.7 per cent, and the total survival from larva to adult 
was 85.1 per cent. ‘These larvae were obtained from Momordica. The 
rates of pupation, emergence, and survival were higher than those ob- 
tained with D. dorsalis, because the larvae in Momordica are less subject 
to asphyxiation or drowning than those in guava, and furthermore, D. 
cucurbitae probably is inherently a sturdier species than D. dorsalis. 


The major disadvantage of the dissection holding method is the initial 
work involved in transferring the larvae from the fruits to the new food 
medium. However, that shortcoming is greatly overshadowed by the 
many advantages. Among the benefits derived are: (1) space conserva- 
tion, (2) ease of handling, (3) elimination of harmful and competing or- 
ganisms, (4) elimination of excessive moisture and control of humidity, 
(5) higher larval survival and higher and more uniform percentages of 
emergence from the puparia, (6) more rapid and uniform rate of develop- 
ment of the flies and parasites, and (7) reduction of obnoxious odors 
and Drosophila in the insectary. 
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The Hawaiian Entomological Society, A Community Asset 


By C. E. PEMBERTON 
ENTOMOLOGIST, EXPERIMENT STATION, H.S.P.A. 


(Presidential Address, presented at the meeting of December 11, 1950) 


The virtues of a society organized to promote interest and progress in 
any field of science, consist primarily in bringing together, at regular 
intervals, individuals professionally or privately concerned, in keeping a 
record through the years of their observations and discussions, in pub- 
lishing this information for its current or future reference value and in 
encouraging research by its members, With respect to these virtues the 
Hawaiian Entomological Society has served the community and the Terri- 
tory particularly well. 

Through its regular monthly meetings, the Society has always been 
strongly instrumental in establishing and maintaining friendly contacts 
between entomologists in widely diversified kinds of work. Many are 
engaged in highly specialized subjects and have little opportunity to 
know what the others are doing or even to become acquainted with them. 
Our meetings, where free and open discussions on any entomological 
subject are always welcome and encouraged, bring these workers to- 
gether and much is gained in many ways. We all have something to 
give and much to learn from each other. It is undoubtedly true that 
members have sometimes acquired from papers or discussions at our 
meetings information or suggestions that materially aid them in the 
solution of their entomological problems, or hearten them to undertake 
new investigations. 

Because of its geographical position, appealing climate and natural 
beauty, many prominent entomologists from various parts of the world 
have visited Hawaii, or have stopped here enroute elsewhere. They 
often attend our sessions and many of us have, at such times, had the 
opportunity to meet these men for the first time, resulting in lasting 
friendships with outstanding individuals whose advice or assistance has 
been of great help later. 

Progress in, or the solution of, any problem in entomology is greatly 
enhanced if original and succeeding investigators on the same subject 
publish their data. Even brief notes on some particular subject, if pub- 
lished, can arouse the interest of an ambitious entomologist years later 
and serve as a basis for an elaborate investigation which may be carried 
to a point where it becomes of great practical value. This holds par- 
ticularly true in all taxonomic work and taxonomic work is intensely 
practical, especially in the field of biological control. Taxonomists are 
constantly revising, improving and adding to the work of their predeces- 
sors, but progress in their particular sphere of interest is entirely 
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founded on the published opinions, keys and methods of classification 
of the earlier workers. Without access to such recorded information, they 
are greatly handicapped. The printed “PROCEEDINGS OF THE HAWAIIAN 
ENTOMOLOGICAL Society” have been rich in this respect. 

Because of its sub-tropical climate, great isolation and other important 
but obscure factors, Hawaii offers conditions highly favorable for many 
exotic insect pests. Its wealth lies in agriculture and the prosperity of 
its growing population can be maintained only as long as the food crops 
of the land can be profitably grown. Since the establishment of com- 
merce between the Islands and the outside world, there has been a con- 
tinuous struggle against immigrant insect pests. Without the intelligent 
aid from men trained in the science of entomology, it is very doubtful 
if the Islands could ever have attained their present advanced, cultural 
and economic state. 

This struggle became intensified about the beginning of the twen- 
tieth century and both government and industry manifested an increased 
need for trained entomologists. By the close of 1904 there were eight 
entomologists professionally employed in the Territory and about seven 
others were privately interested in entomology. The need to meet and 
exchange information and thought on Hawaiian entomology prompted 
this small group to organize the Hawaiian Entomological Society on 
December 15, 1904, and the first regular meeting was held January 26, 
1905. The original membership consisted of fourteen enthusiasts. Meet- 
ings were held monthly thereafter. During the ensuing years the general 
public found increasing needs for entomological service and more ento- 
mologists were attracted to Hawaii. The Society continued to grow from 
year to year until, at present, the membership totals 92 individuals. 

There is little that is more stimulating to an entomologist than to meet 
with contemporary workers and discuss his problems and his discoveries, 
no matter how unimportant some of them may seem at the time. If his 
observations are recorded in the minutes at regular meetings of an 
organized society and his papers filed for publication by the Society, he 
is still further encouraged to assemble facts of interest and value to his 
fellow scientists and to the community of which he is a resident. Because 
the “PROCEEDINGS OF THE HAWAIIAN ENTOMOLOGICAL SociETy” have always 
been carefully edited and published, it has been a source of inspiration 
to many men who have been members for varying periods during the past 
forty-five years. 

The “PROCEEDINGS” now comprises a total of 6,407 pages, giving in 
varied detail the results of research by many past or present members of 
the Society. Within these pages will also be found many important taxo- 
nomic and other contributions by noteworthy entomologists outside Ha- 
waii. These papers may deal directly with Hawaiian entomology or per- 
tain to insects in other parts of the world having some bearing on our 
problems or interests. The Society has come of age and its published 
“PROCEEDINGS” rate well with the best of the entomological periodicals 
of the world. 

Apart from the many useful papers concerning Hawaiian and Pacific 
Island insect fauna, a somewhat unique feature of the “PROCEEDINGS” 


” 
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has been the large number of contributions submitted monthly and 
printed under the heading “Notes and Exhibitions.” These notes cover 
a wide diversity of subjects such as: the first appearance of an insect in 
the Territory and its probable origin, new host records, new areas of 
distribution, seasonal fluctuations, recoveries of rare insects, parasitism 
records, new introductions of beneficial insects with dates, etc., many 
insect identifications, crop damage notes, insects and public health, 
quarantine problems and many others. These contributions and the 
more technical papers that form the bulk of the printed matter all have, 
in the last analysis, an economic value. The “PRocEEDINGs,” which are 
carefully indexed, thus discuss in one way or another most of the insects 
known in the Territory. For reference purposes, they are of the greatest 
importance to all entomologists in Hawaii and particularly to those em- 
ployed in agriculture, education or public health. 

Without all of these data available for consultation, the entomologist 
would often be at a loss regarding essential facts needed in advancing 
some project assigned to him. As a simple example, he might be con- 
fronted with an unfamiliar insect that has appeared on an economic 
plant. If he succeeds in identifying it, he may very well find somewhere 
in the “PRocEEDINGS” data informing him of its habits, origin, history 
in Hawaii, whether native or introduced, and leave him in a position to 
decide almost immediately what action he should take, if any. If no 
record of it could be found in the “PRocEEDINGs,” it could be classed as 


a new invader until proven otherwise and close attention would be given 


to the insect to determine its potentialities as a pest at the earliest pos- 
sible date. 

To those of us employed in some form of public service, the ‘““PROCEED- 
INGS” are invaluable as a handy source of reference in many ways. We are 
required to answer innumerable questions respecting a great variety of 
insects. Inquiries come by letter, telephone and in person from residents 
in all walks of life, seeking the names of insects, their host plants, origin, 
importance, date of arrival in Hawaii, methods of control, etc., etc. Speci- 
mens are often brought to us or sent through the mail with the query 
“What is it?”, and sometimes damaged plants, fabrics, food materials, 
etc., are submitted without the incriminating insect, but with the expec- 
tation that the cause and cure can be immediately supplied. We are 
sometimes called to homes or consulted by physicians to identify rashes 
or other marks to the human body caused by mites, possible spiders or 
the so-called “kissing bug,” Triatoma rubrofasciata (DeGeer). Few of 
us, if any, can supply from memory the answers to all such questions. 
The indexed volumes of the “PRocEEDINGs” will have the answers in a 
remarkable number of cases. Being published annually, it keeps abreast 
of the changing times and incorporates much information unobtainable 
in books that close with the date of publication. 

The “PRocEEDINGs” is sent regularly to institutions and individuals in 
many parts of the world. This establishes and maintains contact with 
prominent entomologists in various countries, resulting in the exchange 
of thoughts and published information of practical value. Many ento- 
mological journals, periodicals and other papers are received in exchange 
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for our annual publication, resulting in a considerable saving in sub- 
scription costs. They are filed in the H.S.P.A. library and are accessible 
to all entomologists in the Territory. The extent to which they are con- 
sulted bespeaks their usefulness, 

Another feature of our Society and its “PROCEEDINGS,” self evident but 
perhaps seldom thought of, is the extent to which it records the pulse 
or changing status of insect life in Hawaii from year to year, particularly 
with respect to species of economic importance. This is of special in- 
terest where biological control has greatly changed the position main- 
tained by many insects prior to the introduction of beneficial forms. 
Few of us realize how abundant some insects were in past years and we 
recognize them today only as casual inhabitants of their natural hosts. 
Our only evidence of their past importance may sometimes be simple 
notes which have appeared in our printed “PRocEEpiINGs.” Great changes 
in our flora have also profoundly affected many endemic or indigenous 
species. We can only know this through examination of the published 
data by the early investigators in Hawaii. 

As an example to show how important our “PROCEEDINGS” are in re- 
cording facts which should otherwise be lost forever, facts which are vital 
in support of the belief in the biological method of insect control, a 
brief note on Page 93, Volume 2, of the “PRocEEDINGs,” dated August 5, 
1909, under the authorship of D. B. Kuhns, tells of how astonished he 
was to observe the number of egg masses of the flatid insect Siphanta 
acuta (Walker) attached to the veranda post and walls of a hotel at 
Wailuku, Maui, and on the leaves of a fern. He reported that almost 
every batch of eggs showed the exit holes of a parasite. In the “INTRO- 
' DUCTION OF THE FAUNA Hawauensis” (1913), R. C. L. Perkins mentioned 
that in 1900 this insect was so abundant in some of the forests on Oahu 
that it was actually destroying large numbers of certain native trees and 
that following the introduction from Australia of an egg parasite 
Aphanomerus pusillus Perk. by him and Albert Koebele, the pest became 
diminished in numbers in many localities. The parasite was introduced 
in 1904. Kuhn’s observation in 1909 indicated that the parasite had 
built up in large numbers, but that the pest was still numerous. How- 
ever, today this Australian pest has become so uncommon in most places 
in Hawaii that it is infrequently observed, at least in the lowlands, and 
it is no longer a pest at higher elevations. We thus have a record of the 
progressive change in the status of this insect, which, if unpublished, 
would be completely lost, except in the memory of probably only three 
entomologists now living in Hawaii. 

Perhaps no case more strikingly illustrates the value of our “PROCcEED- 
INGS” as a reliable organ in comparing past with present populations of 
many of our insect species than Dr. Perkins’ Presidential Address to the 
Society on February 8, 1906, which was entitled “The Insects of Tantalus.” 
He discusses a large number of species represented in several orders with 
interesting comments in most cases on their relative abundance or scar- 
city. Similar studies today, dealing with the species listed in his paper 
would undoubtedly show some remarkable changes in the status of many. 
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For instance, he records seeing the large noctuid moth Aletia (Leucania) 
amblycasis (Meyr.) “in countless thousands” on Ohia flowers at night on 
one occasion. Dr. Swezey informs me that this moth is rarely seen any 
more. 

The “ProceepinGcs” are often indispensable to entomologists in their 
preparation of various reports and publications. It is hardly possible to 
study and publish the results of modern research on any of many hun- 
dreds of different insects occurring in Hawaii without reference to essen- 
tial facts published in the “Procrepincs.” An excellent example of this 
is the stupendous task undertaken by E. C. Zimmerman in the prepara- 
tion of a series of large volumes entitled “Insects of Hawaii.” In his 
preface to the first five volumes, which have been published, he states 
that “This work has been written to be used in conjunction with the 
“FAUNA HAWAIENSIS” and the “PROCEEDINGS OF THE HAWAIIAN ENTO- 
MOLOGICAL Society.” ‘These volumes are rich in reference to data pub- 
lished in the “PROCEEDINGS.” 

Our Society, with its published “PRocEEpINGs,” is thus an asset of the 
highest order to the community and to the Territory as a whole. With- 
out the published “ProcrEpINGs,” the Society could still function but 
its value to the workers in Hawaii and to many entomologists in the 
outside world would be reduced to a point where it would be more a 
social than a scientific society. 

In closing, it is gratifying to note the growth in the Society member- 
ship. It is constantly expanding and there has been no deterioration in 
the quality of the papers and other contributions presented at our 
meetings. 

I wish to express great appreciation and thanks to the Hawaiian Sugar 
Planters’ Association for their continued generosity in supplying annually 
the major funds required to print our “PROCEEDINGS.” Without such sup- 
port this indispensable publication could not be printed. 

Finally, it is a pleasure to pay tribute to our two oldest active mem- 
bers, Dr. O. H. Swezey and Mr. D. T. Fullaway. Though both are pro- 
fessionally retired, they continue to attend our meetings regularly and 
contribute much that is useful and important in the field of entomology 
in the Territory. 
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A New Species of Embioptera from Oceania 


By EDWARD S. ROSS 
CALIFORNIA ACADEMY OF SCIENCES 


As one moves eastward from the Asiatic shores of the Pacific through 
its many islands, the Embioptera fauna becomes increasingly limited. 
The family Embiidae, so rich in Africa, diminishes through India, Ma- 
laya, and Indonesia and is not known in the Philippines, New Guinea 
or on the other Pacific islands. Of the seven families of the order, the 
family Oligotomidae alone is represented. Here, two groups of the genus 
Oligotoma are present which may be regarded as subgenera, i.e., Oligo- 
toma s. str. and Aposthonia Krauss. The former has contributed three 
species: saundersii (Westwood), greeniana Enderlein (Formosa, China, 
Philippine Islands), and humbertiana Saussure, by way of man’s com- 
merce from its center of endemicity—India. The subgenus A posthonia 
has apparently recently divided up into many closely related species 
which comprise the entire known endemic Embioptera fauna of such 
islands as the Philippines and New Guinea. Many of these species await 
description or discovery. 

In the truly oceanic islands of the Pacific no endemic species have yet 
been reported. Oligotoma saundersii (Westwood) (= insularis McL.) 
an artificially pantropical species, is common in Hawaii where it appears 
to have been introduced in modern commerce. Oligotoma humbertiana 
Saussure, also widespread through man’s commerce, has been collected 
on Tinian and Guam. This species is very common in the Philippines 
and in the Orient, but appears to be endemic to southern India. 

A third species, named and described below, was discovered by restudy 
of Bishop Museum specimens. It is a member of the subgenus A posthonia 
and has been incorrectly identified as insularis (Bryan, 1926) and as 
vosseleri (Krauss) by Silvestri (1934). Material of this new species has 
been collected on many islands in the eastern Pacific and its occurrence 
on the tiny islands of Nihoa and Laysan and in the wild hinterland of 
the larger islands, suggests a very early or ancient dispersal by aboriginal 
man or other agencies. 


Oligotoma (Aposthonia) oceania Ross, new species (Fig. 1) 


Holotype male.—General color tan with head and abdominal terminalia chestnut- 
brown. Body length 9.0 mm.; fore-wing length 6.2 mm., breadth 1.75 mm. Head with 
form as figured; cranium, basal segment of antenna, and submentum unicolorous chest- 
nut-brown; gular region and margins of occipital foramen tan; flagellar antennal seg- 
ments and palpi light brown; mandibles golden-yellow except for amber distal margins. 
Thorax various shades of light brown or tan, the pronotum and legs somewhat darker. 
Hind basitarsi with but one sole-bladder, plantar setae golden-yellow. Wings light tan 
without specific venational features. Abdomen, except for terminalia, uniform tan; 
terminalia structures as figured; left hemitergite (10 L) chestnut-brown with process 
(10 LP) golden-brown; becoming straw-yellow distad; hook of left paraproct (LPPT) 
golden-yellow; left cercus-basipodite (LCB) almost colorless; cerci light brown. 
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Female (in alcohol) .—General color dark chestnut-brown throughout sclerotized por- 
tions; membranous areas tan. Body length 11.5 mm. Coxae and trochanters of mid and 
hind legs and base of hind tibiae pale tan in strong contrast to other leg segments 
which are dark chestnut-brown. Eighth abdominal sternite without pattern, medial 
area pale tan blending to medium brown at lateral and caudal margins; ninth sternite 
rather unicolorous light brown, darker toward anterior margin. 


HototyPe: Male, on slide, beat from Weinmannia parviflora, 2150 ft., 
Fatu Hiva, Marquesas Islands, August 25, 1930, by Le Bronnec (Pacific 
Entomological Survey). Deposited in the collection of the Bishop Mu- 
seum, Honolulu. 


PaRATYPES: Male, on slide, Ponau, Hiva Oa, Marquesas Islands, 1650 
ft., March 5, 1929 (Mumford and Adamson) deposited in the writer’s 
collection. Male, on slide above data but Atuona, Hiva Oa, Feb. 17, 
1929, deposited in the Bishop Museum. 


DisTRIBUTION: Marquesas Islands—numerous juvenile forms collected 
in the hinterland at various altitudes, recorded by Silvestri (1934) as 
vosseleri (Krauss) and restudied at this time, undoubtedly represent 
oceania. Rapa—numerous females and juveniles collected by E. C. 
Zimmerman in various localities appear to represent this species. Society 
Islands—1 female, Tahiti, recorded by Silvestri (1934) as vosseleri. Aus- 
tral Islands—females and young identified by Silvestri as vosselert from 
Tubuai and Raivava Islands. Henderson Island—male and female from 
north side, 100 ft., June 18, 1934 (E. C. Zimmerman). Fanning Island— 
female, June 25, 1924 (W. B. Herms) (Calif. Acad. Sci.). Hawaiian 
Islands—Laysan, females and immature specimens recorded by Bryan 
(1926) as insularis McL. Nihoa, males and females recorded by Bryan 
(1926) as insularis. Kaula, Aug. 18, 1932 (E. L. Caum) female and 
young. Oahu, two females, Mt. Tantalus, Jan. 10, 1923 (E. C. Van 
Dyke) (Calif. Acad. Sci.). Unless otherwise stated all the above speci- 
mens are deposited in the collection of the Bishop Museum and were 
made available through the kindness of E. C. Zimmerman. 

It is rather surprising to find this undescribed species inhabiting the 
tiny residual Hawaiian islands of the leeward group, but even more so 
on the well collected island of Oahu. Most of the Embioptera collected 
on Oahu have been those living close to, or in, settled agricultural areas 
and represent the more recently introduced saundersii (Westwood) , the 
males of which are attracted to light. I suspect that oceania will be found 
at higher altitudes and occupying relatively undisturbed wilderness 
areas. It is quite likely that the males are not strongly, if at all, attracted 
to light. 

O. oceania is subgenerically distinct from saundersii and can be sep- 
arated from it at once by the greatly reduced hook of its left paraproct 
which is developed as a very conspicuous sickle-shaped talon in the 
latter. The left cercus-basipodite is reduced to a fragment fused to the 
outer basal margin of the cercus in oceania whereas this structure is 
nearly completely ringed and inwardly lobed in saundersii. The basal 
segment of the left cercus is inwardly lobed distad in oceania, and 
smoothly cylindrical in saundersii. Females of the former are lighter in 
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color, have the mid and hind coxae and trochanters contrastingly paler 
than the other leg segments, and the median area of the eighth abdominal 
sternite is pale. All leg segments of saundersii are concolorous dark 
brown and the median area of the eighth sternite has a broad longitudinal 
dark band separated from the two dark lateral margins by narrow longi- 
tudinal pale intervals. 






TERMINALIA 





ae oe 


SUBMENTUM 


Cc“ PROCESSES OF 
MANDIBLES TERMINALIA 


Figure 1.—Salient characters of holotype male of Oligotoma (Aposthonia) oceania 
new species. Explanation of symbols: 9=ninth tergite; 10L—left hemitergite of tenth 
tergite; 10LP—process of 10L; 10RP=process of right hemitergite of tenth segment; 
HP=process of hypandrium or ninth sternite; LPPT=left paraproct; LCB—left cercus- 
basipodite. Setae-omitted, stippling represents membranous areas. 
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Although a member of the same subgenus, oceania should not be con- 
fused with borneénsis (Hagen) [= vosseleri (Krauss) ] which is not 
known to occur east of New Guinea. The latter is characterized by its 
quadrate, yellowish head with deeply excised and dorsally elevated man- 
dibles (see Ross 1943 and 1948 for description). 

Oceania is distinguished from all other known A posthonia by its pale 
coloration, elongate head, distribution and the shape of the left cercus. 
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The Seed Corn Maggot, Hylemyia cilicrura (Rondani), from the 
Silversword Plant. (Diptera: Anthomyiidae) 


By O. H. SWEZEY 


In May of this year a silversword plant (Argyroxiphium sandwicense) 
was observed in a dying condition in the crater of Haleakala, Maui, by 
Dr. Frank R. Oberhansley, Superintendent of the Hawaii National Park 
and his assistant Mr. E. J. Barton. On examination of the plant, it was 
found that large numbers of maggots were present in the decaying basal 
portion of the terminal leaves. The plant was dug up and shipped to 
Dr. Harold St. John, Botanist at the University of Hawaii, with instruc- 
tions to submit the insects to me for determination, as I had previously 
made a study of the insects associated with this plant. (“PROCcEEDINGSs” 8: 
183-185, 1928.) 

When the plant reached me for examination, only a few of the maggots 
and some pupae were to be found, but there was sufficient evidence that 
they had been very numerous and apparently the cause of the decayed 
condition of the basal portion of the closely-placed leaves surrounding 
the upper part of the stem of the plant, and also of the pith of this en- 
larged portion of the stem. The plant apparently had about reached 
the blooming stage, but the tip had died from some undetermined cause, 
and the presence of the numerous maggots would tend to the conclusion 
that they were involved. 

A few flies issued early in June from the pupae which were found, and 
they were readily recognized as anthomyiids, of which family there are 
numerous native species whose habits have not been discovered. It seemed 
likely that this fly might be one of these species. On the other hand, this 
being the first observance of the silversword being attacked in this man- 
ner, might indicate the possibility that here was a recent immigrant that 
would become a pest on the silversword, 

Not being familiar enough with classification of Diptera, I called on Dr. 
D. E. Hardy of the University of Hawaii for assistance, and by compari- 
son with type specimens at the Bishop Museum he found that this silver- 
sword fly was not a native species, but was the immigrant “seed corn 
maggot”, Hylemyia cilicrura (Rondani), another member of the An- 
thomyiidae. There was quite a series of specimens at the Bishop Museum 
which had been collected in various places in the Hawaiian Islands dur- 
ing the past 40 years. Dr. Hardy sent specimens to the U. S. National 
Museum for comparison with their collections, and Dr. C. W. Sabrosky 
verified the determination as cilicrura. 

Thus it is not a new immigrant. Apparently it has not become an 
important pest in gardens, as there are meager records of its habits. It 
will be of interest to have attention given to its relation to the silver- 
sword to see whether there is any recurrence of its attack on the plants 
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in Haleakala. From what is known of its habits in infesting sprouting 
seedlings where there has been retarded germination and fermentation 
taking place in the cotyledons, and the fact that it has been reared from 
decaying plant parts and manure, it might be rated primarily as a scav- 
enger. 

The appended list of records from specimens in collections and records 
in the “PRocEEDINGs” of the Hawaiian Entomological Society will give 
Hawaii in 1905: 
the history of H. cilicrura in Hawaii since its first collection at Kilauea, 


1905, June, Kilauea, Hawaii (Collector not indicated, but the labels are in Terry’s 
writing). 

1907, July 29, Haleakala Crater, Maui (Terry). 

1910, March, Kaimuki, Oahu (Swezey). 

1911, Honolulu, Oahu, April 10 (Swezey) (Ex decayed banana in soil). 

1915, Honolulu, Oahu, November 28 (Swezey). 

1916, Honolulu, Oahu (Illingworth) (Bred in beets). 

1917, June 27, Kilauea, Hawaii (Swezey). 

1919, February 24, Kilauea, Hawaii (Swezey). 

1919, Kokee, Kauai (Kusche). 

1919, Waialae Nui, Oahu, December 21 (Bryan). 

1921, February 27, Kaimuki, Oahu (Swezey). 

1922, July, Olaa, Hawaii (Giffard). 

1922, June 18, Waimea, Hawaii (Illingworth). 

1923, Palolo, Oahu (Illingworth). 

1925, Kilauea, Hawaii, August 6 (Bryan). 

1929, January 25, Kawela, Molokai (Swezey). 

1942, February 2, Honolulu, Oahu (Pemberton) (Ex stem of cucumber seedling). 

1946, February 1, Palolo, Oahu (Wirth). 


1950, May, Haleakala Crater, Maui (Oberhansley & Barton) (Ex decaying bases 
of leaves of dying silversword). 


Incidentally, and having no connection with the injury to the above 
dying silversword plant, the following beetles and bugs were found 
among the adhering dead leaves: 


1 Labrocerus sp. (Dermestidae). 
1 Cryptophagus sp. (Cryptophagidae). 
37 Nysius terrestris Usinger (Lygaeidae) (dead). 
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Tinea despecta Meyrick, a hitherto unrecorded Case-moth 
in Hawaii (Lepidoptera: Tineidae) 


By O. H. SWEZEY 
EXPERIMENT STATION, H.S.P.A., HONOLULU 


On March 20, 1950, Wm. B. Case brought in some larvae in flat brown 
cases, which were found abundant in fibrous debris in a clothes closet of a 
residence on Mt. Tantalus, Oahu. These larval cases were very similar 
to those of Tineola uterella Walsm. When moths issued later, they were 
found to be of a different species. On examination of the wing venation, 
this was found to differ from that of Tineola. It also differed from that 
of Tinea, and I failed to find among the numerous related genera de- 
scribed by Meyrick, any which had description of venation to agree with 
this strange species. The distinct difference was that in the hindwings 
veins 5 and 6 are coincident, a character not present in the description 
of the other tineid genera. 

Being thus frustrated in the determination of this moth, I sent speci- 
mens to E. C. Zimmerman who was working on Hawaiian moths in the 
collections at the British Museum, where are deposited the thousands of 
species of Microlepidoptera described by Meyrick, on a chance that com- 
parisons would reveal the identity of this moth. Mr. Zimmerman handed 
these specimens to Dr. J. D. Bradley who works on Lepidoptera at the 
Museum, and he readily determined them as Tinea despecta Meyrick 
(Exotic Microlepidoptera, 2:214, 1919). In the description, Meyrick re- 
marks: , “The only species of Tinea known to me in which 5 and 6 of 
hindwings are normally coincident.” The original description is on 
specimens from British Guiana, Colombia and Ecuador. The British 
Museum has also specimens from Peru, Bermuda, Queensland, and 
Malaya. 

In the H.S.P.A. collection are specimens which had been determined 
as Tinea fuscipunctella Haworth (?), which are now correctly identified. 
They were collected as follows: Honolulu, 1909 (Perkins); Kilauea, 
Hawaii, 1917 (Swezey) ; Lihue Hotel, Kauai, 1928 (Swezey) ; Honolulu, 
in laboratory, 1933 (Swezey) ; Aiea, Oahu, in light trap, 1944; Naval Air- 
port, Honolulu, in light trap, 1944; Waipio, Oahu, in light trap, 1946; 
Manoa Valley, Oahu, on screen, 1947 (Swezey). Hence, it has been here 
for some time, and is widely spread, but its identity and habits were not 
known until now. 

The brown larval cases are not so bulging in the middle area as are 
those of Tineola uterella, but yet are wide enough to allow the larva to 
turn around so that its head may protrude at either end, the same as the 
larva of uterella does. The larva is similar to uterella, but the markings 
on the thoracic segments are not quite the same. Pupation takes place 
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in Haleakala. From what is known of its habits in infesting sprouting 
seedlings where there has been retarded germination and fermentation 
taking place in the cotyledons, and the fact that it has been reared from 
decaying plant parts and manure, it might be rated primarily as a scav- 
enger. 


The appended list of records from specimens in collections and records 
in the “ProceEDINGs” of the Hawaiian Entomological Society will give 
Hawaii in 1905: 


the history of H. cilicrura in Hawaii since its first collection at Kilauea, 


1905, June, Kilauea, Hawaii (Collector not indicated, but the labels are in Terry’s 
writing). 

1907, July 29, Haleakala Crater, Maui (Terry). 

1910, March, Kaimuki, Oahu (Swezey). 

1911, Honolulu, Oahu, April 10 (Swezey) (Ex decayed banana in soil). 

1915, Honolulu, Oahu, November 28 (Swezey). 

1916, Honolulu, Oahu (Illingworth) (Bred in beets). 

1917, June 27, Kilauea, Hawaii (Swezey). 

1919, February 24, Kilauea, Hawaii (Swezey). 

1919, Kokee, Kauai (Kusche). 

1919, Waialae Nui, Oahu, December 21 (Bryan). 

1921, February 27, Kaimuki, Oahu (Swezey). 

1922, July, Olaa, Hawaii (Giffard). 

1922, June 18, Waimea, Hawaii (Illingworth). 

1923, Palolo, Oahu (Illingworth). 

1925, Kilauea, Hawaii, August 6 (Bryan). 

1929, January 25, Kawela, Molokai (Swezey). 

1942, February 2, Honolulu, Oahu (Pemberton) (Ex stem of cucumber seedling). 

1946, February 1, Palolo, Oahu (Wirth). 


1950, May, Haleakala Crater, Maui (Oberhansley & Barton) (Ex decaying bases 
of leaves of dying silversword). 


Incidentally, and having no connection with the injury to the above 
dying silversword plant, the following beetles and bugs were found 
among the adhering dead leaves: 


1 Labrocerus sp. (Dermestidae). 


1 Cryptophagus sp. (Cryptophagidae). 
37 Nysius terrestris Usinger (Lygaeidae) (dead). 
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Tinea despecta Meyrick, a hitherto unrecorded Case-moth 
in Hawaii (Lepidoptera: Tineidae) 


By O. H. SWEZEY 
EXPERIMENT STATION, H.S.P.A.. HONOLULU 


On March 20, 1950, Wm. B. Case brought in some larvae in flat brown 
cases, which were found abundant in fibrous debris in a clothes closet of a 
residence on Mt. Tantalus, Oahu. These larval cases were very similar 
to those of Tineola uterella Walsm. When moths issued later, they were 
found to be of a different species. On examination of the wing venation, 
this was found to differ from that of Tineola. It also differed from that 
of Tinea, and | failed to find among the numerous related genera de- 
scribed by Meyrick, any which had description of venation to agree with 
this strange species. The distinct difference was that in the hindwings 
veins 5 and 6 are coincident, a character not present in the description 
of the other tineid genera. 

Being thus frustrated in the determination of this moth, I sent speci- 
mens to E. C. Zimmerman who was working on Hawaiian moths in the 
collections at the British Museum, where are deposited the thousands of 
species of Microlepidoptera described by Meyrick, on a chance that com- 
parisons would reveal the identity of this moth. Mr. Zimmerman handed 
these specimens to Dr. J. D. Bradley who works on Lepidoptera at the 
Museum, and he readily determined them as Tinea despecta Meyrick 
(Exotic Microlepidoptera, 2:214, 1919). In the description, Meyrick re- 
marks: , “The only species of Tinea known to me in which 5 and 6 of 
hindwings are normally coincident.” The original description is on 
specimens from British Guiana, Colombia and Ecuador. The British 
Museum has also specimens from Peru, Bermuda, Queensland, and 
Malaya. 

In the H.S.P.A. collection are specimens which had been determined 
as Tinea fuscipunctella Haworth (?), which are now correctly identified. 
They were collected as follows: Honolulu, 1909 (Perkins); Kilauea, 
Hawaii, 1917 (Swezey) ; Lihue Hotel, Kauai, 1928 (Swezey) ; Honolulu, 
in laboratory, 1933 (Swezey) ; Aiea, Oahu, in light trap, 1944; Naval Air- 
port, Honolulu, in light trap, 1944; Waipio, Oahu, in light trap, 1946; 
Manoa Valley, Oahu, on screen, 1947 (Swezey). Hence, it has been here 
for some time, and is widely spread, but its identity and habits were not 
known until now. 

The brown larval cases are not so bulging in the middle area as are 
those of Tineola uterella, but yet are wide enough to allow the larva to 
turn around so that its head may protrude at either end, the same as the 
larva of uterella does. The larva is similar to uterella, but the markings 
on the thoracic segments are not quite the same. Pupation takes place 
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within the case which serves as its cocoon. When the moth issues the pupa 
is extruded. 


A parasite issued from one of the larval cases. It was Apanteles carpatus 


(Say) , the species which has commonly been reared from the larval cases 
of Tineola uterella. 





‘ 
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Heteroptera of the Marshall Islands 


By ROBERT L. USINGER 
UNIVERSITY OF CALIFORNIA 


The present report is based upon two weeks of specialized collecting 
by the author, mostly on Ine Island, Arno Atoll, Marshall Islands. 
Casual collecting by the author on Kwajalein and Majuro, en route, 
added two species to the list and two more were found on a brief visit 
to Tagelib, across the lagoon from Ine on Arno Atoll. The Arno collect- 
ing was part of a general study of the ecology of a coral atoll which was 
undertaken at the request of the Office of Naval Research and adminis- 
tered by the National Research Council through its Pacific Science Board. 


The results of this study of the heteropterous Hemiptera conform to 
expectations in that, due to concentrated collecting, more species were 
found than had previously been reported from any coral atoll. Also, as 
was expected, the Marshall Islands collections indicate by their very 
nature which of the Pacific Island Heteroptera are widespread, For ex- 
ample, it now appears that seven species which had previously been de- 
scribed only from Guam, Tahiti, Hawaii or the Philippines, occur in 
the Marshalls and presumably will be found elsewhere in the course of 
future collecting. t surprising were the marine water studies, Halo- 
bates mariannarum Esaki and Halovelia marianarum Usinger, both of 
which were thought to be localized in the Marianas, but now must be 
recognized, with only slight variation in the structure of the male genital 
plate of the Halobates, from the Marshalls. On Arno, as on Guam, Halo- 
bates mariannarum was a normal inhabitant of protected coves, whereas 
micans Eschscholtz was found only when strong winds blew it up on the 
beach. This is similar to the behavior of sericeus Eschscholtz in Hawaiian 
waters, both of these species being normal inhabitants of the open ocean. 

Two species of Nysius were recently recorded for the first time from the 
Marshalls (Usinger, Proc. Haw. Ent. Soc., 13:447, 1949). At that time it 
was assumed that these were war-time immigrants, pulchellus being known 
previously only from Guam and picipes only from Wake. Now it appears 
that pulchellus is found only on the main airport islands, e.g. Kwajalein, 
Majuro and Eniwetok Island. N. picipes, on the other hand, was found 
exclusively on Arno and was taken by Townes and Oakley (Usinger, loc. 
cit.) on Engebi, Aomon and Japtan Islands in Eniwetok Atoll. The cor- 
rect interpretation of these facts must await further collecting, though 
the conclusion seems justified that Nysius pulchellus is the more recent 
immigrant. 

The Nysius bugs are found on a wide variety of hosts but occur in 
greatest numbers in association with other Hemiptera on a sedge, Fim- 
bristylis cymosa. This plant and a few weeds which are usually associated 
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with it, is the habitat of the largest assemblage of Hemiptera on Arno. 
The following species were nearly always found: Nysius picipes, Ninus 
insignis, Pachybrachius pacificus, Pachybrachius nigriceps, Orthotylellus 
brunnescens, and Nabis capsiformis. 

Another type of habitat favored by Hemiptera was rotting Pandanus 
fruit. Here, preying on developing fly larvae and beetle larvae, were 
found Ceratocombus hawaiiensis and Lasiochilus marianensis. Two other 
anthocorids were found in company with Ceratocombus: Physopleurella 
mundula and Poronotellus sodalis, on the dead branches of Scaevola 
and Messerschmidtia. Recently killed branches of these typical strand 
plants, with dead leaves still intact on the branches, harbored a rich 
fauna including small lamiine cerambycids, anobiids, an anthicid and a 
small, oval jumping beetle. 

Table 1 summarizes the distributional relationships of the Heteroptera 
of the Marshall Islands. 


Annotated List of Heteroptera of the Marshall Islands 


Family Cydnidae 


1. Geotomus pygmaeus (Dallas) 

Aethus pygmaeus Dallas, List Hemipt. Brit. Mus. 1:120, 1851. 

One specimen, Ine Village, June 20, at light. This was a calm evening 
after a full day of heavy rain. 


Family Pentatomidae 


2. Oechalia consocialis (Boisduval). 

Pentatoma consociale Boisduval, Voy. Astrol., Entom., 2:630, pl. 11, 
fig. 9, 1835. 

Majuro, June 26, common on weeds where it was preying on caterpillars. 
This is a widespread species and varies in size and coloration from 
one island group to another. The Majuro specimens are identical in 
appearance with specimens from Wake Island. 


8. Nysius pulchellus Stal. 
Nysius pulchellus Stal, Freg. Eugenies Resa, Ins., 244, 1859. Kwajalein, 
June 10, Majuro, June 11. Abundant on such low plants as Euphorbia, 
Vernonia cinerea and the sedge, Fimbristylis cymosa. Collected on Por- 
tulaca, Eniwetok, May 13, 1946 (Oakley) . 


4. Nysius picipes Usinger. 
Nysius picipes Usinger, Proc. Haw. Ent. Soc. 9:439—441, fig., 1937. 
Ine Island, June 14; Abundant on many plants but in greatest num- 
bers on Fimbristylis cymosa. Bryan (Usinger, loc. cit.) collected the 
original series on Wake Island on Sesuvium, Cordia, Portulaca, Boer- 
haavia and Sida. Townes took it on Japtan Island, Eniwetok Atoll on 
Pisonia grandis. 
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5. Ninus insignis Stal. 
Ninus insignis Stal, Freg. Eugenies Resa., Ins., 253, pl. 3, fig. 5, 1859. 
Ine, June 13 and 16; Abundant in all stages of development on Fimbris- 
tylis cymosa. Found on other species of sedge on Guam and Luzon. 


6. Pachybrachius pacificus (Stal). 
Pamera pacifica Stal, Enum. Hemipt. 4:149, 1874. 
Majuro, June 11; Ine, June 18; general sweeping of grasses and sedges. 


7. Pachybrachius nigriceps (Dallas) 


Rhyparochromus nigriceps Dallas, List. Hempt. Brit. Mus. 2:577, 1852. 
Ine, June 14, 16, 17, and 18; scarce; Fimbristylis cymosa. 


Family Reduviidae 


8. Ploiaria uniformis McAtee and Malloch 
Ploiaria uniformis McAtee and Malloch, Philippine Jour. Sci., 30:142-3, 
fig. 45, 1926. Ine, June 13 and 17. Found amidst loose sheaths on the 
trunks of coconut. 


Family Nabidae 


9. Nabis capsiformis Germar 
Nabis capsiformis Germar, Silberman’s Rev. Ent. 5:132, 1837. 
Kwajalein, June 11; Ine, June 14 and 17. Abundant in all stages on 
Fimbristylis, grasses and weeds preying upon lygaeids and other small 
insects. 


Family Anthocoridae 


10. Lasiochilus marianensis Usinger 
Lasiochilus marianensis Usinger, Bishop Mus. Bull. 189:52, 1946. 
Ine, June 16 and 20. Found in company with Ceratocombus in fallen, 
rotting Pandanus fruit. 


11. Physopleurella mundula (White) 
Cardiastethus mundulus White, Ann. Mag. Nat. Hist. (4) 20:111, 1877. 
Ine, June 17; beating dead leaves and branches of Scaevola. 


12. Poronotellus sodalis (White) 
: Cardiastethus sodalis White, Ann. Mag. Nat. Hist. (5) 1:372, 1878. 
Ine, June 17 and 21; beating dead leaves and branches of Scaevola. 


Family Miridae 


13. Trigonotylus brevipes Jakowlef 

¥ Trigonotylus brevipes Jakowlef, Horae Soc. Ent. Ross., 11:63, 1880. 

‘ Ine, June 13 and 14; abundant in all stages on grasses. 

i" 14. Orthotylellus brunnescens Usinger 

n Orthotylellus brunnescens Usinger, Bishop Mus. Bull. 189:81, 1946. 


Ine, June 14, 16, 17 and 18; abundant on Fimbristylis cymosa. On the 
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basis of present evidence this is regarded as a widespread, exceedingly 
variable species. Pale forms and dark forms were taken on the same 
plants, some specimens being more densely pubescent than others. The 
same sort of variation occurs in a series which I collected at Montalban, 
Luzon, P. I., July 14, 1936 and one of the Luzon specimens is exactly 
like the dark Ine form. Guam specimens are more pubescent than the 
average for the Arno series but all specimens including those from the 
Philippines agree in such essential characters as antennal and rostral 
lengths, antennal proportions and male genital claspers (no Guam 
- males were available). O. samoanus Knight, which also varies in color 
(e.g. var. nigrellus Knight) differs in that the second antennal segment 
is more than half again as long as the third (at least in the female) 
(65::39 in samoanus; 23::17 in brunnescens), the last segment is dis- 
tinctly shorter than third (28::39 in samoanus; 16::17 in brunnescens) , 
and the rostrum is longer (reaching the eighth ventral segment in samo- 
anus; sixth segment in brunnescens). 


15. Halticus tibialis Reuter 

Halticus tibialis Reuter, Rev. d’Ent., 10:135, 1891. 

Ine, June 14 and 17; abundant on Vigna mariana?. This species was 
recorded by Esaki as injurious to beans in the Carolines. It occupies 
the same habitat as insularis Usinger on Guam but has darker legs 
with the basal half of hind tibiae infuscate. The specimens from 
Amboina and Macassar which I identified as tibialis (Usinger, Bishop 
Mus. Bull. 189:86, 1946) have shorter antennae and may prove to be 
Halticus minutus Reuter. All three of the above species show slight 
differences in male genitalia. 


16. Campylomma tahitica Knight 

Campylomma tahitica Knight, Bishop Mus. Bull. 142:191, 1938. 
Kwajalein, June 10. Judging by the number of endemic species on 
Guam and in the Marquesas, speciation must be relatively rapid in this 
group. Consequently, it serves no useful purpose to lump species under 
such old and ill-defined names as livida Reuter, originally described 
from Bengal and subsequently reported from Australia and Formosa. 
On the other hand it seems equally fallacious to assume that a species 
is new, simply because it occurs on a different island. The present speci- 
men is closest to a specimen which I collected at Laguna de Bay, Luzon, 
P. I., July 19, 1936 and to a specimen from Macao, China, 1906 (F. 
Muir) but differs in minor details from each of these. It does not 
agree with Reuter’s description of lividicornis from Luzon. It runs to 
adamsoni Knight in the key to Marquesan species (Knight, Bishop 
Mus. Bull. 142:181, 1938) but differs in femoral maculation. It agrees 
perfectly with Knight’s description of tahitica, except that it has fus- 
cous spots on the first antennal segment and fuscous at the extreme base 
of the second segment. These differences are too trivial to warrant the 
description of a new species. 
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Family Cryptostemmatidae 


17. Ceratocombus hawaiiensis Usinger 


Ceratocombus hawaitensis Usinger, Proc. Haw. Ent. Soc., 12:633, 1946. 
Ine, June 16 and 20; abundant in rotting Pandanus fruit. Zimmerman 
(Insects of Hawaii, 3:180, fig. 76, 1948) expresses the opinion that this 
species is an immigrant to the Hawaiian fauna. The present record 
from the Marshalls suggests that this inference may be correct. On the 
other hand, it is not yet clear what characters are significant at the 
species level in the subgenus Xylonannus. Suffice it to say that the Arno 
specimens, although variable as to size and degree of wing development, 
agree with a female paratype of hawaiiensis in general appearance and 
proportions of antennal segments and rostrum. Furthermore, they do 
not agree with the descriptions of the other Old World species of 
Xylonannus, e.g. corticalis Reuter from Europe, enderleini Poppius 
from Africa, taivanus Poppius from Formosa, australiensis Gross from 
Australia and toda Hutchinson from India. 


Family Gerridae 


18. Halobates micans Eschscholtz 

Halobates micans Eschscholtz, Entomographien, 1:109, Table 2, fig. 5, 
1822. 

Kwajalein, June 11; Ine, June 15; blown up on the beach in large 
numbers. On Ine the lagoon side was the windward side and the bugs 
were found during heavy winds clinging to slight depressions or foot 
prints in the sand. The bugs were gradually blown farther up the beach, 
as much as 15 or 20 feet. A shore bird was seen feeding on them and 
the ghost crabs and hermit crabs, scavengers of the beach, are probably 
responsible for cleaning up the bulk of the specimens. Females out- 
numbered the males, 2 to 1. 


19. Halobates mariannarum Esaki 


Halobates mariannarum Esaki, Tenthredo, 1:357, pl. 31, fig. 1 & 2, 1937. 
Tagelib, June 19; found cruising individually in a protected cove on 
the windward (ocean) side of the island. The sex ratio in this local 
species was even more disproportionate than in the case of micans, 5 
males and 40 females being taken. No eggs were seen, although a careful 
search was made of floating feathers. The bugs were never collected in 
the act of feeding and there were no obvious plankton organisms at 
or near the surface of the pool. The tide was extremely low during the 
collecting period, 10 a.m. to 3 p.m. The present series differs from 
typical Guam specimens in that the dorsal plate of the male genitalia 
(ninth segment) is relatively broader. All other characters appear to 
be identical in the two series. 
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Family Veliidae 


20. Halovelia marianarum Usinger 


Halovelia marianarum Usinger, Bishop Mus. Bull. 189:98, 1946. 
Tagelib, June 19; Majuro, June 26. Found in groups of half a dozen 
to fifty or more, swimming near shore in the same protected pool as 
Halobates mariannarum and also in tide pools on Majuro. In most 
cases the small male was riding on the back of the female, whether in 
copulation or not. 





¥ 
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Table 1.—Distributional relationships of the Heteroptera of the 
Marshall Islands. 


Marshall Islands 


Family Cydnidae 
1. Geotomus pygmaeus (Dallas) 


Family Pentatomidae 
2. Oechalia consocialis (Boisd.) 


Philippines 


Other Localities 


Line Islands, Society Is. | 
Oriental Region 





Australia, Tasmania, 
New Zealand, Fiji, 
Line Is., Wake, Rapa, 
Pitcairn, Society Is., 
Tuamotus, Australs, 
Marquesas, Mangareva 





Family Lygaeidae 
3. Nysius pulchellus Stal 


4. Nysius picipes Usinger 


5. Ninus insignis Stal 


6. Pachybrachius pacificus (Stal) 


Wake Is. 


Ceylon, Java, 
Philippines 


Fiji, Society Is. 
Australia, Tuamotus, 
Mangareva, Carolines 








7. Pachybrachius nigriceps (Dallas) 


Family Reduviidae 
8. Ploiaria uniformis M. & M. 


Family Nabidae 
9. Nabis capsiformis Germar 





Family Anthocoridae 


10. Lasiochilus marianensis Usinger 


11. Physopleurella mundula (White) 


12. Poronotellus sodalis (White) 
Family Miridae 
13. Trigonotylus brevipes Jak. 


14. Orthotylellus brunnescens Usinger 


15. Halticus tibialis Reuter 


16. Campylomma tahitica Knight 


Family Cryptostemmatidae 


17. Ceratocombus hawaiiensis Usinger 





Family Gerridae 
18. Halobates micans Esch. 


19. Halobates mariannarum Esaki 


Family Veliidae 
20. Halovelia marianarum Usinger 


Society Is., New 
Zealand, Australia 


Tropicopolitan 





Nearly cosmopolitan 


Java, Ceylon, Africa, 
Carolines (?) 


Tahiti 


Atlantic, Pacific and 
Indian Oceans, 
Palmyra, Formosa, 
Marquesas, Galapagos 
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Some Elaterid Beetles from New Guinea 


By R. H. VAN ZWALUWENBURG 
EXPERIMENT STATION, H.S.P.A., HONOLULU 


The writer is indebted to Dr. J. Balfour-Browne, Senior Scientific Offi- 
cer, Department of Entomology, British Museum (Natural History) and 
to E. C. Zimmerman of the Experiment Station, H.S.P.A., for the oppor- 
tunity to examine some 800 Elateridae from New Guinea and its nearby 
islands. The collection is mainly the result of Miss L. E. Cheesman’s 
work in that region; it supplies one new locality record, and three new 
species. Types of the species described in this paper are in the British 
Museum (Natural History) . 


Alaus spinicollis n. sp. 


20-30 mm. long; 6-9 mm. wide. Robust. Dark brown, color ‘obscured by pubescence 
which, on upper surface, is generally whitish; dappled, on pronotum and particularly 
on elytra, with spots of black pubescence; base of elytra and of pronotum rusty brown 
intermixed with white; a vaguely triangular patch of black on outer edge of each 
elytron, behind middle. Pubescence beneath, uniform tawny, darker on last sternite. 

Head concave medianly. Antennae short, reaching to slightly beyond middle of pro- 
thorax (male) or less (female); 3rd segment subtriangular, slightly longer than 2; 4-10 
broadly triangular, 11 narrowed on distal one-third. 

Prothorax slightly longer than wide, widest just before middle; sides narrowing 
behind, undulate. Anterior margin of pronotum with acute spine on either side of 
middle. Pronotum strongly convex on sides; disc flattened, the surface unevenly undu- 
late on either side; basal declivity abrupt, strongly excavate on either side so that 
median, posterior part of disc projects on plane of disc in a well-defined triangle, tuber- 
culate at apex. Hind angles acute, divergent, strongly unicarinate. 

Scutellum flat, declivous in single plane, longer than wide; widest at about distal 
one-third. 

Elytra as wide as prothorax across hind angles, strongly convex in cross section; 
strongly tuberculate on 3rd interval, well behind apex of scutellum. Sides subparallel 
to about middle (male), or beyond (female); tips individually emarginate, both angles 
of emargination strongly mucronate and of about equal prominence. Striae faintly 
impressed; intervals flat. ; 


Described from Dutch New Guinea: Holotype female, Humboldt Bay 
Dist., Bewani Mts., September 1937, W. Stiiber, B.M. 1938-177. Allotype 
male, Cyclops Mts., Sabron, Camp 2, 2000 ft., June 1936, L. E. Chees- 
man, B.M. 1936-271. Paratypes, 7 females as follows: Humboldt Bay 
Dist., 1937, W. Stiiber, B.M. 1938-177; Humboldt Bay Dist., Bewani Mts., 
September 1937, W. Stiiber, B.M. 1938-177; Cyclops Mts., Sabron, 930 
ft., April 1936, L. E. Cheesman, B.M. 1936-271; same data, but May 1936; 
Cyclops Mts., Sabron, Camp 2, 2000 ft., L. E. Cheesman, B.M. 1936-271; 
Hollandia, January 1937-8[sic], 140° E long., 3° 10’ S, 300-600 m. alt., 
W. Stiiber, B.M. 1938-481 (2 specimens); paratypes, 11 males as follows: 
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Humboldt Bay Dist., 1937, W. Stiiber, B.M. 1938-177;,Cyclops Mts., 
Sabron, Camp 2, 2000 ft., June 1936, L. E. Cheesman, B.M. 1936-271 
(2 specimens); Hollandia, January 1937-8, 140° E long., 3° 10’ S, 300- 
600 m. alt., W. Stiiber, B.M. 1938-481 (2 specimens). 

In outline and proportions this insect closely resembles Alaus sericeus 
Candéze, from Queensland and New Guinea; however, spinicollis differs 
from it not only in the color of its pubescence, but, most strikingly, by 
the pair of well-developed spines on the anterior margin of the prono- 
tum. These spines are approximately 0.33 mm. long, and are similar 
in nature to those found in Alaus bicornutus Heller and in A. cornutus 
Gahan; however, in these last-named species the spines arise from the 
frontal margin of the head, rather than from the pronotum. The rela- 
tive dimensions of the prothorax as stated above, are measured along 
the middle lines, and do not include the hind angles. 


Tetrigus cristatus n. sp. 


Female.—About 13 mm. long (head and prothorax bent downward from body axis) ; 
3 mm. wide. Slender, elongate. Dark chestnut; basal half of elytra lighter, almost 
rufous, darkening posteriorly to become almost black toward the sides. Pubescence 
tawny, fairly coarse, denser and more conspicuous on basal half of elytra. 

Frontal margin truncate, with sides broadly rounded; punctation on head uniform, 
moderately coarse. Antennae about two-thirds length of prothorax; segments 4-10 sub- 
lamellate, lamellations progressively weaker as distal end is approached; 11th segment 
entire, acutely oval. 

Prothorax markedly longer than wide; pronotum strongly convex in cross section: 
punctation as on head, uniform; sides parallel from anterior one-third backward; hind 
angles parallel, continuing outline of sides, bluntly unicarinate. Basal declivity fairly 
abrupt, with a median crest sharply defined on anterior portion, weakening behind. 

Scutellum declivous, parallel-sided, nearly twice as long as wide, coarsely pubescent. 

Elytra as wide as prothorax; sides parallel to posterior one-third, thence conjointly 
narrowed to dehiscent, mucronate tips. Striation feeble basad, stronger behind; intervals 
convex except distally. 

Body beneath concolorous with upper surface; similarly punctate; mucral cavity decli- 
vous; hind margin of 5th sternite subtruncate, faintly emarginate on middle. 


Holotype female, Dutch New Guinea, Waigeu, Camp 1, Mt. Nok, 
2500 ft., May 1938, L. E. Cheesman, B.M. 1938-593. British Museum 
Loan No. 2403. 

The bicolored elytra and the median crest at the base of the pronotum 
distinguish this species from all others known to the writer. The groove 
just above the lateral carina of the prothorax, so conspicuous in some 
other Tetrigus, is absent or ill-defined in this species. 


Tetrigus flabellatus (Germar) 


A new geographical record for this species is supplied by two females 
in the British Museum collection from Dutch New Guinea, which are in- 
distinguishable from specimens identified by M. Edmond Fleutiaux from. 
Java and the Philippines. They are from Humboldt Bay Dist., 1937, 
W. Stiiber, B.M. 1938-177; and Humboldt Bay Dist., Bewani Mts., Sep- 
tember 1937, W. Stiiber, B.M. 1938-177. This appears to be the first 
record of T. flabellatus from New Guinea. 
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Neopristilophus novaguinensis n. sp. 


23-30 mm. long; 7.5-9 mm. wide. Robust, depressed. Piceous, with conspicuous, 
short, brown pubescence. 

Head strongly impressed; frontal margin strongly reflexed at sides. Antennae slender, 
compressed, serrate, almost attaining tips of hind angles of prothorax; segment 2 sub- 
globular, about two-thirds length of 3, which is triangular; 4-10 elongate-triangular with 
outer apical angles produced; 11 very strongly narrowed to produce a subparallel-sided, 
distal lobe less than one-third length of entire segment. 

Prothorax slightly wider than median length, widest across middle; sides evenly arcu- 
ate. Pronotum weakly convex; punctation moderately coarse anteriorly, finer behind; 
hind angles strongly divergent, strongly unicarinate, carina persisting nearly to anterior 
margin. 

Scutellum convex, longer than wide, widest anteriorly. 

Elytra flattened on disc; as wide as width of prothorax across hind angles. Sides sub- 
parallel at base, thence narrowed backward to dehiscent, briefly mucronate tips. Striae 
lightly impressed except on base of striae 7-9; intervals flat. 

Sides of mucral cavity declivous. Punctation coarse on prosternum, on sides of pro- 
pleura next to suture, and on Ist abdominal sternite; elsewhere very fine. 


Described from Dutch New Guinea. Holotype (probable) female, 
Humboldt Bay Dist., Bewani Mts., September 1937, W. Stiiber, B.M. 
1938-177. Six paratypes: Humboldt Bay Dist., 1937, W. Stiiber, B.M. 
1938-177 (2 specimens); Humboldt Bay Dist., Pukusam Dist., west of 
Tami River, June 1937, W. Stiiber, B.M. 1938- 177 (2 specimens); Hol- 
landia, January 1937-8[sic], 140° E long., 3° 10’ S, 300-600 m. alt., W. 
Stiiber, B.M. 1938-481 (2 specimens). 


This species differs from N. luzonensis (Candéze) as follows: it is 
larger, more depressed, the head is more deeply concave, the antennal 
segments 4-10 are more elongate, and the punctation on the dorsum is 
generally coarser. 
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Recent Liberations of Beneficial Insects in Hawaii 


By PHILIP W. WEBER 
BOARD OF AGRICULTURE AND FORESTRY 


The. following liberation records have heretofore escaped notice in 
these “PROCEEDINGS.” 


Introductions by the Board of Agriculture and Forestry: 


Campoplex phthorimaeae (Cushman). 

This ichneumonid parasite of the potato tuber moth, sent by W. F. 
Sellers of the Commonwealth Bureau of Biological Control in Riverside, 
California, was liberated at Waimano Home, Oahu, and Olinda, Maui, 
in May, 1948. 


Cactoblastis cactorum (Berg). 

A stock of this phycitid moth was secured from the Australian Prickly 
Pear Board. Eggs raised in Honolulu were placed on the range makai 
(seaward) of Puu Opelu and on the Kamuela-Kawaihae road about 2 miles 
towards the mountains from Kawaihae, Hawaii, in April, 1950. 


Melitara prodenialis Walker. 
Melitara bollii (Zeller). 

The first of these cactus-feeding phycitids was introduced from material 
collected at Palacios, Texas, and the second from collections made at 
Crystal City, Texas. According to E. Mortensen, who collected our 
material, the two have different habits and food preferences. Carl Hein- 
rich (Proc. U.S. Nat. Mus. 86:341, 1939) considers pinned specimens in- 
distinguishable. Eggs from both sources were distributed at Puu Opelu, 
Kawaihae, and Waimea, Hawaii, in October, 1949. 


Moneilema crassa LeConte. 

Adults of this cerambycid beetle, collected in the vicinity of Carrizo 
Springs, Texas, were first liberated in Waimea, Hawaii, on May 25, 1950. 
At the same time a number of eggs and larvae bred in Honolulu were 
put out. 


Dactylopius opuntiae (Cockerell). 

A strain of this mealybug introduced from Pomona, California, where 
it was attacking Opuntia littoralis, proved incapable of surviving on O. 
megacantha. However, it developed readily on O. cordobensis, a long- 
spined species, and was released on a colony of this plant at Puu Hue, 
Hawaii, on May 28, 1949. A second strain secured from the Australian 
Prickly Pear Board, and originally found on O. streptacantha in Mexico, 
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proved adaptable to megacantha. It was released at Kawaihae, Hawaii, 
in August, 1949. 


Thyreocephalus albertisi (Fauvel). 

This staphylinid beetle has been released on only two islands, most 
of them on Oahu. Adults collected at Lipa, Luzon, P. I., were put out in 
Waianae Valley, Oahu, in August, 1947. In 1950, propagation was dis- 
continued and the stock on hand released in Kona, Hawaii, on April 18. 


Trybliographa daci Weld. 

Laboratory-bred material of this cynipid, originating in Malaya, was 
first released in Nuuanu Valley, Oahu, on October 28, 1949; at Lihue, 
Kauai, on November 15; in Iao Valley, Maui, on November 25; at 
Waiakea, Hawaii, on December 6; and at Mapulehu, Molokai, on May 
22, 1950. 


Opius longicaudatus (Ashmead). 

The original liberation of this species was made in small numbers 
in Manoa Valley, Oahu, in May, 1947, from material sent by Dr. L. B. 
Uichanco, of the College of Agriculture at Los Bafios, P. I. Liberation of 
large numbers of insectary-bred material from stock sent by N. L. H. 
Krauss from Malaya was begun in September, 1948. Original libera- 
tions were made in Hilo, Hawaii, September 12; in Iao Valley, Maui, 
September 9; at Lihue, Kauai, September 8; at Kalae, Molokai, and at 
Lanai City, Lanai, October 4. 


Opius persulcatus (Silvestri). 

There is doubt as to the identity of this species. A few females from 
Dr. Uichanco’s Philippine material were liberated March 15, 1947, at 
Maunawili, Oahu. Large scale liberations were begun in November, 
1948, again originating from Mr. Krauss’ Malayan: material. Releases 
were made at Lihue, Kauai, December 14; at Iao Valley, Maui, Decem- 
ber 20; at Mountain View, Hawaii, January 11, 1949; and at Mapulehu, 
Molokai, January 25. 


Opius incisi Silvestri. 

One female with a short ovipositor, bred from Dr. Uichanco’s Philip- 
pine material, and presumably of this species, was released at Maunawili, 
Oahu, on March 15, 1947. Mass liberations of progeny bred from ma- 
terial sent from Malaya by Mr. Krauss were begun in November, 1948. 
Releases were made at Iao Valley, Maui, December 20; at Lihue, Kauai, 
December 23; Kamaili, Hawaii, December 29; Mapulehu, Molokai, on 
January 25, 1949; and at Miki Camp, Lanai, June 24, 1949. 


Introductions by the cooperative fruit fly project: 


Opius kraussii Fullaway. 

This species probably was included in an Opius “complex” released 
at Round Top, Oahu, on January 6, 1950, and at Hilo, Hawaii, Jan- 
uary 12. The first records of its liberation as a distinct entity are at 
Lihue, Kauai, on January 24; at Waiakea, Hawaii, February 1; at Waihee 
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Valley, Maui, February 10; at Pawaa, Oahu, February 10; and at Mapu- 
lehu, Molokai, on March 22. The original breeding material of O. kraussti 
came from Queensland, Australia. 


Opius deeralensis Fullaway. 

This Queensland species was probably present in the complex referred 
to above. Releases as a recognized species were made at Keaukaha, Ha- 
waii, on January 19, 1950; at Kealia, Kauai, January 24; at Pawaa, Oahu, 
February 4; at Iao Valley, Maui, February 10; and at Mapulehu, Molokai, 
on March 22. 


Opius fijiensis Fullaway. 

Field-collected material of O. fijiensis was first released at Round Top, 
Oahu, on January 6, 1950; at Lihue, Kauai, on January 10; at Hilo, Ha- 
wali, on January 12; at Mapulehu, Molokai, March 22; and at Iao 
Valley, Maui, March 24. 


Opius formosanus Fullaway. 

Insectary-bred material was liberated at Hawi, Hawaii, and at Hoo- 
lehua, Molokai, on July 31, 1950; at Wailua, Kauai, August 1; at Omao- 
pio, Maui, August 4; and in Manoa Valley, Oahu, October 23. 


Opius skinneri Fullaway. 
Liberations of field-collected material from Mindanao, P. I., were made 
in Nuuanu Valley, Oahu, September 15, 1950, and at Kilauea, Kauai, 


September 19. 


Opius watersi Fullaway. 

Insectary-bred material was released at Makaha Valley, Oahu, on Feb- 
ruary 1, 1950; at Waiakea, Hawaii, February 6; at Wailua, Kauai, Feb- 
ruary 21; at Kihei, Maui, February 24; and at Mapulehu, Molokai, Feb- 
ruary 27. The original material came from Bareilly, United Provinces, 
India. 


Opius spp. 

Two species of Opius from Africa were liberated at Kaalaea, Kahana, 
and Wahiawa, Oahu, on September 27, 1949; Kaumana, Hawaii, Iao 
Valley, Maui, and Wilcox Valley, Kauai, on September 30. These are 
the species referred to on page 16 of this volume (PRocEEpDINGS, 14[1]). 
According to C. F. W. Muesebeck,: they are undescribed. 


Dirhinus giffardii Silvestri. 

A strain differing from that already present in Hawaii by the hairs on 
the thorax and head being silver instead of golden, was introduced from 
Australia. Liberation records are given in the event the two should be 
found worthy of separation. It was released at Waiakea, Hawaii, on 
January 3, 1950; Haiku, Maui, on January 7; Lihue, Kauai, on January 
17; Mapulehu, Molokai, on March 22; and Kaaawa, Oahu, on April 4. 


Bracon fletcheri Silvestri. 
A large number of this braconid bred from Zizyphus jujuba collected 
at Agra, India, was liberated in Kalihi Valley, Oahu, on April 17, 1950. 
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Tetrastichus dacicida Silvestri. 

The actual introduction of this species is questionable. The original 
stock from Africa was bred and liberated under this name until July, 
1950, when the laboratory production was examined by chance and found 
to consist of only giffardianus. In the event that dacicida is later found, 
the dates of liberation are as follows: Olowalu, Maui, on February 7, 
1950; Lihue, Kauai, on February 14; Waiakea, Hawaii, on March 2; 
Mapulehu, Molokai, on March 22 and Waimanalo, Oahu, on May 10. 


Syntomosphyrum indicum Silvestri. 

Three small lots of this eulophid were liberated on Oahu in August, 
1938, but establishment apparently was not successful. This material 
was obtained from Fiji. Field-collected material from Coonoor, India, 
was liberated at Waiaha, Hawaii, on December 13, 1950, and at Haiku 
and Lanikai, Oahu, on December 30. 
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A New Species of Trybliographa (Hymenoptera: Cynipidae) 


_ By L. H. WELD 
UNITED STATES DEPARTMENT OF AGRICULTURE, WASHINGTON, D. C. 


Trybliographa (Trybliographa) daci, new species. 


Female.—Black; mandibles, legs and ventral abdomen reddish. Head smooth, almost 
bare; from above slightly broader than thorax, cheeks not broadened behind eyes, eyes 
hairy; from in front higher than broad, malar space .4, eye with a groove; antennae 
13-segmented, moniliform, with a 9-segmented club. Truncation of pronotum half 
width of head, broadly emarginate above, sides smooth with a narrow patch of short 
dense pubescence in angle back of cheeks. Mesoscutum polished, with few scattered 
hairs. Scutellum about three-fourths as long as mesoscutum, foveae at base deep, 
smooth; disk pubescent and punctate, longer than broad, rounded behind, lateral bars 
reaching over half-way back; cup large, elongated, rounded behind, mirror-like much 
as in Ganaspis, broadest just in front of the circular pit, reaching back beyond disk, 
margin transparent. Mesopleuron bare, polished, margined below. Carinae on pro- 
podeum diverging and abruptly angled behind. Wing slightly smoky, pubescent and 
ciliate, veins brown, radial cell open, 2.3 times as long as broad, areolet obsolete, cubitus 
reaching half-way to basal and almost to margin. Claws weak, simple. Abdomen com- 
pressed, longer than high, tergite II with a pubescent ring at base, lengths of tergites 
on dorsal margin as 26:14:1. Ovipositor straight at tip. With width of head used as a 
base the length of mesonotum ratio is 1.6; antenna 2.0; wing 3.7; ovipositor 4.6. Range 
in length 2.0-2.85 mm. Average of 180 specimens 2.18 mm. 

Male.—Differs in having 15-segmented antennae, tapering to tip from the enlarged 
and bent third which is longer than | plus 2 and twice as long as 4. Ratio 4.0. Cup 
of scutellum is slightly more wedge-shaped than in female when seen from above and 
more bluntly rounded behind. Range in length 1.55-2.8 mm. Average of 236 speci- 
mens 2.14 mm. 


The characteristic cup projecting beyond the disk and overhanging 
the postnotum together with the elongated and bent third antennal 
segment of the male distinguish this from other described species. 


Types: U. S. National Museum No. 60940. Type, allotype and 40 para- 
types. Paratypes in American Museum of Natural History, British Mu- 
seum, Paris Museum of Natural History and B. P. Bishop Museum, 
Honolulu. 


Host: Dacus dorsalis Hendel, the oriental fruit fly. 


HasiraT: In December 1948 N. L. H. Krauss reared a cynipid parasite 
from Dacus umbrosa F. in Artocarpus polyphema at Kuala Lumpur, 
Malaya. This he introduced into Hawaii where the above type series 
was reared in Honolulu in 1949 under laboratory conditions. A series 
that at present can not be separated from the above, was sent from Cairns, 
Queensland, Australia, by Mr. Krauss in January and February 1950, 
reared from Dacus jarvisi (Tryon) in Careya australis. These are slightly 
larger, average of 53 females 2.31 mm.; of 59 males 2.26 mm. Also sim- 
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ilar are specimens from Mr. Krauss from Cairns reared from Dacus tryoni 
(Froggatt) in mango and specimens reared from Dacus tryoni(?) in 
Castanospora alphandii. 


It might be pointed out that Foerster designated as the type of his genus 
Trybliographa, Cothonaspis scutellaris Hartig, whose types in Munich 
are all males although there is a female in Berlin in the Foerster col- 
lection. He characterized the female as having an 8-segmented club. 
These Munich males have the third segment of the antenna equal to 
the fourth and not bent and the cup does not reach back as far as the 
punctate disk. The condition of the third antennal segment in the male 
does not seem to be a generic character for in Pseudeucoila also (with 
a closed radial cell) species occur with the third segment staight and 
others with it elongated and bent. It does not seem worthwhile to erect 
a new genus merely on the length of the cup. 
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Notes on the Buchanan White Types of Hawaiian Heteroptera 


By ELWOOD C. ZIMMERMAN 
EXPERIMENT STATION, H.S.P.A. 


Before the publication of Kirkaldy’s major report on the Hawaiian 
Heteroptera appeared in “FAuNA Hawauensis” in 1902, the knowledge 
of the heteropterous fauna of our islands rested largely on the results of 
F. Buchanan White’s studies (1877, 1878, 1881) of the collections of the 
Rev. Thomas Blackburn. Only a few species had been reported previously 
by Burmeister (1834), Dallas (1851) and Stal (1854, 1859, 1870). 

White’s types have been in Perth, Scotland, for many years. Some of 
them were examined by Kirkaldy near the beginning of this century, but 
no specialist of the Hawaiian fauna now living had an opportunity to 
study the types until I went to England in 1949. Through the kind 
cooperation of the City of Perth Art Gallery and Museum and of Sir 
N. B. Kinnear, late Director of the British Museum (Natural History) , 
arrangements were made to have the types sent from Perth to London for 
study. I have checked the types with Volume 3 of my “INsEcTS OF 
Hawau” (University of Hawaii Press, 1948), in accordance with which 


the species listed below are arranged, and I have the following comments 
to offer: 


Coleotichus blackburniae White 


I did not examine the type of this species because there is no question 
of its correct identity. 


Oceanides arboricola (White) 
Nysius arboricola White 
Oceanides parvulus Usinger, Bishop Museum Bull. 173:30, pl. 3C, 
1942. New synonymy. 

The type of arboricola is not what Usinger thought it was, and his 
“arboricola” is a new species, whereas his parvulus must fall as a synonym 
of White’s arboricola. The type of arboricola is a female, not a male as 
noted in Usinger’s monograph (1942:41). Dr. W. E. China has also 
studied the material and agrees with these conclusions. 


Oceanides pteridicola (White) 
The type agrees with my text and figure. 


Oceanides usingeri Zimmerman, new name. 
Oceanides arboricola of Usinger, Bishop Museum Bull. 173:41, pl. 2C, 
1942; not White, Ann. Mag. Nat. Hist. (V) 1:368, 1878. 


As noted above, a new name is required for the species confused with 
White’s species. 
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Holotype male and allotype female from Mt. Tantalus, Honolulu, 
Oahu, collected by R. C. L. Perkins (the data labels read simply “Tan- 
talus R.C.L.P.”) , to be deposited in the type collection of Bishop Museum, 
Honolulu. They were determined as arboricola by Usinger and formed 
part of the series from which he drew up his description on page 41 of 
his monograph. That description will now apply to usingeri. 


It is a pleasure to name this species after Dr. R. L. Usinger whose out- 
standing monograph of the Hawaiian Orsillini is a sound foundation for 
all future work on the group in Hawaii. 


Oceanides vulcan (White) 
The type agrees with my text and figure. 
Neseis (Trachynysius) nitidus nitidus (White) 
The type agrees with my text and figure. 


Nysius blackburni White 
The type agrees with my text and figure. 


Nysius dallasi White 
The type, which was collected at the Nuuanu Pali, Honolulu, agrees 
with my text and figure. 


Nysius delectus White 


The type from Honolulu agrees with my text and figure. 


Nysius nemorivagus White 
The type from Hawaii and two other examples agree with my text and 
figure. 


Nysius rubescens White 
The type agrees with my text and figure. 


Metrarga nuda nuda White 
The type from Honolulu agrees with my text oni figure. 


Nesocryptias villosa (White) 

The male type is from “Honolulu.” It does not agree with my Figure 
39 which evidently represents a new species, A second male example, 
similar to the type, is in the White collection. Further notes on this 
problem will be incorporated in a paper on the Metrargini now being 
prepared by Usinger. 


Nesocymus calvus (White) 

The type agrees with my text and figure, but the right antenna is 
abnormal. Although the antenna appears normal, the third segment is 
wanting and the fourth appears to arise from the second. If the left an- 
tenna had been damaged or lost, a new genus might have been erected 
for the abnormal type example. 
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Sephora criniger (White) 

The type agrees with my text and figure, except that it has a distinct 
transverse black band across the pronotum at the level of the submedian 
lobes. The dark color does not extend to the front margin. 


Reclada moesta White 
The type from Oahu agrees with my text and figure. 


Luteva insolida White 


The type from Oahu agrees with my text and figure. It has been 
damaged slightly by insect pests. 


Empicoris whitei (Blackburn) 


This Blackburn type is also in the Perth collection. It agrees with my 
text and figure, but the markings are not so bold as on the specimen 
figured in my work. 


Nabis blackburni White 


The female type from Oahu (no specific locality mentioned) agrees 
with my text and figure. 


Nabis lusciosus White 


The type is a male with the apical half of the left hemelytron broken 
away. It agrees with my text and figures. 


Nabis subrufus White 


The right hemelytron and wing on the male type are missing. It agrees 
with my text and figures. 


Lilia dilecta White, Lasiochilus decolor (White), Lasiochilus denigratus 
(White) and Orius persequens White 


None of these species was in the collection sent from Perth. Kirkaldy 
stated in 1904 that the types had been lost. 


Physopleurella mundula (White) 
The type is from Oahu and agrees with my text and figure. 


Poronotellus sodalis (White) 


The type from Oahu agrees with my text and figure. The rostrum is 
missing. 


Saldula exulans (White) 


The male type has the left hemelytron missing; the right one, which 
is detached and broken off anterior to the membrane, is glued to the 
card, and the abdomen is separated from the thorax. It is closely similar 
in general appearance to the specimen I have described and figured in 
my text. 

My key to the Hawaiian Saldula is worthless because the material I 
had to work with in Honolulu was partly misidentified, as was part of 
the material used for my illustrations. Herewith is.a new key. 
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Key to the Hawaiian Saldula 


Second and fourth antennal segments subequal in length (II = 17, IV= 16 
on type); hemelytra very narrowly overlapping, and apices conspicuously 
divergent to form a conjoint emargination from 2% distance from end of 
clavi to apex (on type), as in my Fig. 100. nubigena (Kirkaldy) 

Second antennal segment distinctly longer than fourth; hemelytra more 
strongly overlapping and at most only slightly conjointly emarginate at apex.... 2 

A line drawn through middles of ocelli passes through middles of posterior 
pale frontal spots; lateral carinate edges of pronotum usually pale as seen 
from above, but frequently the pale color is obscure from above but 
is distinct on sides beneath the edge, or at least at posterior part of 
edge exulans (White) 

A line drawn through middles of ocelli passes along anterior margins of pos- 
terior pale frontal spots, or in front of the spots 

Femora each with a wide, dark median band 

Femora without such a dark band 

Corium with a dark band along clavus from humerus to apex of clavus 
where it gives way to a pale spot on inner (sutural) margin of corium 

procellaris (Kirkaldy) 

Corium broadly pale along clavus from humerus to inner (sutural) margin of 
corium, without any dark mark reaching clavus from corium except at 
extreme base, although the black of clavus may extend narrowly across 
claval suture onto corium ; oahuensis (Blackburn) 


Saldula humifera (Kirkaldy) is not a synonym of oahuensis (Black- 
burn) as stated on page 223 of my text. My figure labeled oahuensis is 
humifera, and my figure labeled procellaris is oahuensis. 


I did not examine the types of Merragata hebroides White, Mesovelia 
mulsanti White or Microvelia vagans White, because there are no ques- 
tions regarding the identity of these species. 
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A New Protaulacistis from Kauai 
(Lepidoptera: Pyraustinae) 


By ELWOOD C. ZIMMERMAN 
EXPERIMENT STATION, H.S.P.A., HONOLULU 


While working at the British Museum (Natural History) on the man- 
uscript for the forthcoming volumes for the Lepidoptera section of my 
“Insects of Hawaii,” I have had an opportunity to check some of the 
material I collected in the mountains of Kauai in 1937. One of the species 

collected is a rather large (for our fauna) pyraustid which has escaped 
notice heretofore, and I wish to place it on record. 


Protaulacistis swezeyi, new species (figs. 1, 2 and 3) 


Basically straw-colored over all; intensity of brown to fuscous lines, bands and spots 
variable; with an irridescent or purplish sheen, more purplish on fore wings. Labial 
palpi very long and slender; length from front margin of an eye to apex four times 
length of an eye on holotype male, about 4.7 on female allotype; first segment mostly 
white-scaled, second and third basically straw-colored sprinkled with fuscous. Legs 
sprinkled with fuscous and sometimes with some reddish scales, tibiae most densely so 
outer sides of tarsi somewhat darker than inner sides, but not prominently so; outer 
middle spur of hind tibia of male developed, about one-half as long as inner middle 
spur; outer spurs on mid and hind tibiae dark fuscous on outer sides and distinctly 
darker than inner spurs. Head and thorax not dark speckled. Abdominal segments 
darker above, and there clothed with yellow-fuscous, but hind margins narrowly white, 





Fig. 1. Dorsal view of paratype male, Protaulacistis swezeyi Zimmerman. 
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Fig. 2. Details of genitalia of Protaulacistis swezeyi Zimmerman. Upper row, left: 
female genitalia; middle: ovipositor and ductus bursae, showing sclerotization; right: 
detail of main part of signum. Lower row, left: male genitalia; right: aedeagus. These 
illustrations have been made from dissections of the holotype male and allotype female. 
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caudal segment paler. Wing patterns as illustrated; fore wings with more yellowish 
or orange scaling, lines mostly broken into series of spots, antemedian line sinuous 
and running forward to basal corner of orbicular spot; postmedian line mostly an 
arcuate series of spots, its posterior part confused or obsolete; orbicular spot variable, 
nearly obsolete or well-marked and dark-outlined; reniform spot usually dark-outlined, 
8-shaped, posterior part usually best developed, this part sometimes solid fuscous, the 
anterior part sometimes obsolescent; in some examples a dark, irregular zone extends 
from behind orbicular spot and, directed toward apex of wing, continues to postmedian 
line, and an extension may continue from just distad of postmedian line to apex of 
wing, thus making a dark patch at wing apex; with a series of widely spaced, small but 
well-marked dark terminal dots, fringes pale; hind wings with fringes pale, a terminal 
series of dark dots as on fore wings, thence a wide, continuous, pale fuscous terminal 
band (the courses of the veins are marked through the band as pale streaks) preceded 
inwardly by a similarly colored but much narrower and irregular band separated from 
the wide band by a narrow, pale zone, disc paler and with two small discal spots, the 
posterior one most distinct and normally quite prominent; underside of wings colored 
much as upper side; fore wings with underside sprinkled with fuscous, orbicular 
spot feeble, reniform spot well-marked, postmedian line a well-marked, arcuate, dentate, 
irregular line, its posterior part obsolescent, and with a dark apical blotch extending 
to wing tip from near postmedian line; underside of hind wings more dark-speckled, 
the discal dark spots well-marked, the anterior one largest and the postmedian line 
strongly marked and distinctly more prominent than on dorsum. Genitalia of male 
and female as illustrated. Male genitalia small for such a large species of the group, 
valve broad, breadth along extreme base one-half length measured on a chord from 
lower posterior corner to apex; clasper obsolete, its usual position marked by a slightly 
thickened fold; juxta deeply and acutely emarginate at base, each outer dorsal corner 
produced into a long, heavy, sharply pointed, blade-like process; spinose apex of uncus 
nearly subcircular. Female with signum well-developed, its main part narrow-diamond- 
shaped and about two and one-half times as long as broad, but with the caudal end 
extended as a tape along bursa to base of ductus bursae; sclerotization of ductus bursae 
as illustrated. Expanse of fore wings: 28-31 mm. 


Kokee, Kauai, Hawaiian Islands. Holotype male, allotype female, 
two males and four females taken July 6, 1937 and two females taken 


ty 





Fig. 3. Ventral view of paratype male, Protaulacistis swezeyi Zimmerman. 
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July 8, 1937. All of the specimens were taken in a light trap and all are 
more or less abraded. The holotype and allotype will be stored at Bishop 
Museum, and paratypes will be placed in the Experiment Station, Ha- 
waiian Sugar Planters’ Association and the British Museum (Natural 
History). 

This is one of the largest of our native pyraustids, and, because of its 
large size, its very long palpi and its color pattern, cannot easily be con- 
fused with any of the other described species of the group. Because of its 
long palpi and large size it might be associated with Pyrausta phaethon- 
tia Meyrick or Loxostege helioxantha Meyrick, but its color and pattern 
alone will separate it, to say nothing of structural differences. Abraded, 
faded examples of what is called Mecyna virescens Butler in our collec- 
tions might be confused with this species, but a glance at the much shorter 
palpi of that species will readily separate it. 

It gives me pleasure to dedicate this new species to Dr. O. H. Swezey 
in recognition of his extensive research in the natural history of the 
Hawaiian Pyraustinae. 
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NEW INSECT RECORDS FOR THE YEAR 1950 


Species marked with an asterisk were reported in the Hawaiian Islands 
for the first time in 1950, on the dates recorded in the text. Those not 
so marked were observed here prior to that year, but have only now been 
identified or recorded. For further particulars refer to the pages indi- 
cated. 


CHANCE IMMIGRANTS 


PAGE 
*Limax maximus L. (Mollusca: Zomitacea)............-.-.-.-.-.--scscsssceceessesesseeeseseecseeeececeseensnseeeseees 203 
*Menemerus bivittatus (Dufour) (Arachnida: Araneae: Attidae).......0.0.222020.0..022.-.2--- 207 
*Scytodes fusca Walckenaer (Arachnida: Araneae: Scytodidae).................-.-...-......000-+- 207 
OMuseellia sp. ei ymencptera: Eade) a anni acon ascites san smensteceertnnss 208 
*Aceria: ons: (Cotte): (Acari: Eriopihyine) ai.ooa 5 neice edocs echcseeneteapnnsqwonsetnrensnssietains 209 
*Conoderus (Heteroderes) cairnsensis (Blackburn) (Coleoptera: Elateridae).............. 211 
*Argiope appensa Walckenaer (Arachnida: Araneae: Argiopidae)........................-...-.--.. 214 
*Cerocephala aquila (Girault) (Hymenoptera: Pteromalidae)..................--.--.-...------ 214 
Eriophyes sheldoni Ewing (Acari: Eriophyidae)..............--..2---.-.-...-ce-ececsececeeeseeeseneneneeees 215 
PASMOIR  B0y..CEURTE: SATO RI RO aio oS sa tat ceces a ecarniednaceordocbevieuticoapestios 221 
*Anastatus blattidarum Ferri¢re (Hymenoptera: Eupelmidae)...................---..-.-.----2------- 223 
*Brachymeria discreta Gahan (Hymenoptera: Chalcididae)..............2...222.......0.-100000-0- 223 
*Radionaspis indica (Marlatt) (Hemiptera: Homoptera: Diaspididae)........................ 226 
*Anaphothrips corbetti Priesner (Thysanoptera: FU MURAGNRAAME 65s hss cd oslo bn hoon 227 


Tinea despecta Meyrick (Lepidoptera: Timeidae)...........2.....22........2.2cecece-eeeeeseeeeeeeeeeees 313 
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